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ANNOUNCEMENTS. 


ESTABLISHMENT OF THE STATION. 


The Maine Fertilizer Control and Agricultural Experiment 
Station, established by Act of the Legislature approved March 
3, 1885, began its work in April of that year in quarters fur- 
nished by the College. After the Station had existed for two 
years, Congress passed what is known as the Hatch Act, estab- 
lishing agricultural experiment stations in every state. This 
grant was accepted by the Maine Legislature by an Act 
approved March 16, 1887, which established the Maine Agricul- 
tural Experiment Station as a department of the University. 
The reorganization was effected in June, 1887, but work was 
not begun until February 16, 1888. In 1906, Congress passed 
the Adams Act for the further endowment of the stations 
established under the Hatch Act. 


INVESTIGATIONS. 


The Station continues to restrict its work to a few important 
lines, believing that it is better for the agriculture of the State 
to study thoroughly a few problems than to spread over the 
whole field of agricultural science. It has continued to improve 
its facilities and segregate its work in such a way as to make 
it an effective agency for research in agriculture. Prominent 
among the lines of investigation are studies upon the food of 
man and animals, the diseases of plants and animals, breeding 
of plants and animals, orchard and field experiments, poultry 
investigations, and entomological research. 


INSPECTIONS. 


Up to the close of the year 1913, it had been the duty of the 
Director of the Station to execute the laws regulating the sale 
of agricultural seeds, apples, commercial feeding stuffs, com- 
mercial fertilizers, drugs, foods, fungicides and insecticides, and 
the testing of the graduated glassware used by creameries. 
Beginning with January, 1914, the purely executive part of 
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these laws is handled by the Commissioner of Agriculture. It 
is still the duty of the Director of the Station to make the analy- 
tical examination of the samples collected by the Commissioner 
and to publish the results of the analyses. The cost of the 
inspections is borne by fees and by a State appropriation. 


OFFICES AND LABORATORIES. 


The offices, laboratories and poultry plant of the Maine Agri- 
cultural Experiment Station are at the University of Maine, 
Orono. Orono is the freight, express, post, telegraph and tele- 
phone address for the offices and laboratories. 


AROOSTOOK FARM. 


By action of the Legislatures of 1913 and 1915 a farm was | 
purchased in Aroostook County for scientific investigations in 
agriculture to be under “the general supervision, management, 
and control” of the Maine Agricultural Experiment Station. 
‘The farm is in the town of Presque Isle, about two miles 
south of the village, on the main road to Houlton. The Ban- 
gor and Aroostook railroad crosses the farm. A flag station, 
“Aroostook Farm,” makes it easily accessible by rail. 

The farm contains about 275 acres, about half of which is 
cleared. The eight room house provides an office and home 
for the farm superintendent. A-school house on a lot adjoining 
the farm was presented to the State by the town of Presque 
Isle and after being remodeled serves as a boarding house for 
the help. A green house has been erected at the farm by the 
U. S. Department of Agriculture for use in coOperative work 
on potato breeding. The large barn affords storage for hay 
and grain and has a large potato storage house in the basement. 


HicgHMoor Farm. 


The State Legislature of 1909 purchased a farm upon which 
the Maine Agricultural Experiment Station “shall conduct 
scientific investigations in orcharding, corn, and other farm 
crops.” The farm is situated in the counties of Kennebec and 
Androscoggin, largely in the town of Monmouth. It is on the 
Farmington Branch of the Maine Central Railroad, two miles 
from Leeds Junction.: A flag station, “Highmoor,” is on the 
farm. 


ANNOUNCEMENTS. 1x 


The farm contains 225 acres, about 200 of which are in 
orchards, fields, and pastures. There are in the neighborhood 
of 3,000 apple trees upon the place which have been set from 
20 to 30 years. Fields that are not in orchards are well adapted 
to experiments with corn, potatoes, and similar general farm 
crops. The house has two stories with a large wing, and con- 
tains about 15 rooms. It is well arranged for the Station offices 
and for the home of the farm superintendent. The barns are 
large, affording storage for hay and grain. The basement 
affords limited storage for apples, potatoes and roots. A sub- 
stantially constructed building for apple packing was erected 
in 1912. 


PUBLICATIONS. 


The Station is organized so that the work of investigation is 
distinct from the work of inspection. The results of investi- 
gation are published in the bulletins of the Station and in 
scientific journals, both foreign and domestic. The bulletins 
for the year make up the annual report. The results of the 
work of inspection are printed in publications known as Offi- 
cial Inspections. These are paged independently of the bulle- 
tins and are bound in with the annual report as an appendix 
thereto. Miscellaneous publications consisting of newspaper 
notices of bulletins, newspaper bulletins and circulars which are 
not paged consecutively and for the most part are not included 
in the annual report are issued during the year. 

All the bulletins issued by the Station are sent to the mem- 
bers of the staffs of other Stations and the U. S. Department 
of Agriculture who asks for them, to all newspapers in Maine, 
to libraries and to agricultural exchanges. Bulletins which have 
to do with general agriculture and the Official Inspections 
which bear upon the feeding stuffs, fertilizer and seed inspec- 
tions are sent to a general mailing list composed chiefly of 
farmers within the State. The publications having to do with 
the food and drug inspection are sent to a special list inciuding 
all dealers in Maine and other citizens who request them. The 
annual report is sent to directors of experiment stations and 
to libraries. Copies of all publications are sent to the news- 
papers within the State and to those on the exchange list out- 
side of the State. 
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BULLETINS ISSUED IN _ 1916. 


. 246 Field Experiments in 1915. 36 pages. 
. 247 Report of Jersey Sires’ Futurity Test. 16 pages. 
. 248 Life Histories of Leafhoppers of Maine. 30 pages, 13 illus- 


trations. 


. 249 Six Years of Experimental Apple Spraying at Highmoor 


Farm. 16 pages. 


. 250 Studies on Oat Breeding. IV. Pure Line Varieties. 52 pages. 


11 illustrations. 


. 251 Control of Apple Maggot by Poisoned Spray Bait. 20 pages. 


One illustration. 


. 252 Spraying Experiments and Apple Diseases in 1915. 24 pages. 


3 illustrations. 


. 253 Syrphidae of Maine. 72 pages. 10 illustrations. si 
0. 254 Studies on Life Histories of Froghoppers of Maine, 24 pages. 


13 illustrations. 


. 255 Dwarf Eggs of the Domestic Fowl. 40 pages. 8 illustrations. 
. 256 Elm Leaf Rosette and Woolly Aphid of Apple. 16 pages. 27 


illustrations. 


OFFICIAL INSPECTION) ISSUED) ING tox6: 


. 75 Fungicides and Insecticides. 8 pages. 

. 76 Ice Cream. Evaporated Milk. 12 pages. 

. 77 Extracts and Spirits. 20 pages. 

. 78 Clams, Oysters and Scallops. 12 pages. 

. 79 Commercial Feeding Stuffs, 1915-6. 84 pages. 
. 80 Commercial Fertilizers, 1916. 80 pages. 


MISCELLANEOUS PUBLICATIONS ISSUED IN  1o16. 


. 522 Spraying Potatoes in 1916. 12 pages. 
. 523 The preparation and Use of Lime Sulphur in Orchard Spray- 


ing. II pages. 


. 524 Poisoned Sprays as a Bait for the Fly of the Apple Maggot 


4 pages. 


. 525 Apple Insects of Maine. 75 pages. 

. 526 New Varieties of Oats. 7 pages. 

. 527 List Station Publications. 4 pages. 

. 528 Spruce Budworm. 11 pages. 

. 529 Available Bulletins of Station. 4 pages. 

. 530 Dwarf Eggs. 4 pages. 

. 531 Potato Growing and Potato Diseases from Maine to Cali- 


fornia. 20 pages. 


PUBLICATIONS. X1 


BIOLOGY PUBLICATIONS, 1016. 


In the numbered series of “Papers from the Biological Laboratory”: 

93. On a Method of Correcting for Soil Heterogeneity in Variety 

Tests. By Frank M. Surface and Raymond Pearl. Jour. Agr. 
Research, Vol. 5, No. 22, pp. 1039-1050. 

94. Fecundity in the Domestic Fowl and the Selection Problem. By 

Raymond Pearl. Amer. Nat., Vol. I, pp. 89-105. 

95. Studies on Oat Breeding. III. On the Inheritance of Certain 
Glume Characters in the Cross Avena fatua x Avena sativa var. 
Kherson. By Frank M. Surface. Genetics, Vol. I, pp. 252-286. 

‘96. Studies on Oat Breeding. JV. Pure Line Varieties. By Frank 
M. Surface and Jacob Zinn. Me. Agr. Expt. Ann. Rept. for 
1916, pp. 97-148. 

97. Studies on the Physiology of Reproduction in the Domestic Fowl. 
XVI. Double Eggs. By Maynie R. Curtis.. Biol. Bul., Vol. 
XXXI, No. 3, pp. 181-206. © 

98. Studies on the Physiology of Reproduction in the Domestic Fowl. 
XV. Dwarf Eggs. By Raymond Pearl and Maynie R. Curtis. 
Jour. Agr. Research, Vol. VI, No. 25, pp. 977-1042. 

99. A Note on the Inheritance of Eye Pattern in Beans and Its Rela- 
tion to Type of Vine. By Frank M. Surface. American Natu- 
ralist, Vol. L, No. 508, pp. 577-586. 

Papers published but not in the numbered series: 

a. Methods of Poultry Management at the Maine Agricultural Experi- 
ment station (Revised to January, 1916). By Raymond Pearl. 
Me. Agr. Expt. Stat. Circ. 515, pp. 1208. 

b. On the Effects of Feeding Pituitary Body (Anterior Lobe) Sub- 
stance, and Corpus Luteum Substance to Growing Chicks. By 
Raymond Pearl. Proc. Nat. Acad. Sci., Vol. 2, pp. 50-53. 

c. On the Degree of Inbreeding which Exists in American Jersey 
Cattle. By Raymond Pearl and S. W. Patterson. Proc. Nat. 
Acad. Sci., Vol. 2, pp. 58-61. 

d. Report of the First Jersey Sires Futurity Test of the Aroostook 
Jersey Breeders Association. By Raymond Pearl. Me. Agr. 
Expt. Stat. Bul. 247, pp. 37-52. 

e. On the Effect of Continued Administration of Certain Poisons to 
the Domestic Fowl, with special reference to the Progeny. By 
Raymond Pearl. Proceedings American Philosophical Society, 
Vol. LV, pp. 243-258. 

f. The Separate Inheritance of Plumage Pattern and Pigmentation in 
Plymouth Rocks. By Raymond Pearl. Practical Husbandry of 
Maine, Vol. VI, pp. 567-568. 

The Animal Breeding Industry. By Raymond Pearl. Scientific 
Monthly, Vol. 3, pp. 23-30. 
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h. The Effect of Parental Alcoholism (and certain other Drug Intoxi-~ 
cations) upon the Progeny in the Domestic Fowl. By Raymond 
Pearl. Proceedings National Academy of Sciences, Vol. 2, pp. 
380-384. 

i. On the Inheritance of Certain Glume Characters in the Cross Avena 
fatua x A. sativa var. Kherson. By Frank M. Surface. Pro- 
ceedings National Academy of Sciences, Vol. 2, pp. 478-484. 

j. Data on the Relation of the Corpus Luteum to Primary and ~ 
Secondary Sex Characters. A Summary of Some Recent Ex- 
perimental Work. By Raymond Pearl. Urologic and Cutaneous 
Review. Technical Supplement. Vol. 4, pp. 29-37. 

k. Dwarf Eges of the Domestic Fowl. By Raymond Pearl and 
Maynie R. Curtis. Me. Agr. Expt. Stat. Bul. 255, pp. 289-328. 


ENTOMOLOGICAL PAPERS FROM THE MAINE AGRI- 
CULTURAL EXPERIMENT STATION, 1o16. 


Ent. 82. Psyllid Gall on Juncus (Livia maculipennis Fitch). By 
Edith M. Patch. Psyche, Vol. XXIII, No. 1. 

Ent. 84. Concerning Problems in Aphid Ecology. By Edith M. Patch. 
Journal of Economic Entomology, Vol. 9, No. 1. 

Ent. 85. Studies of Life Histories of Leafhoppers of Maine. By 
Herbert Osborn. Bul. 248, Me. Agr. Exp. Station. 

Ent. 86. Control of Apple Maggot by Poisoned Bait Spray. Soluble 
Poisons in the Poisoned Bait Spray to control the adult of 
the Apple Maggot. By Henry H. P. Severin. Bul. 251, 
Me. Agr. Exp. Station. 

Ent. 87. Syrphidae of Maine. By C. L. Metcalf. Bul. 253, Me. Agr. 
Exp. Station. 

Ent. 89. Studies of Life Histories of Froghoppers of Maine. By 

‘ Herbert Osborn. Bul. 254, Me. Agr. Exp. Station. 

Ent. 91. Elm Leaf Rosette and Woolly Aphid of the Apple. By Edith 
M. Patch. Bul. 256, Me. Agr. Exp. Station. 


BULLETIN 246. 


FIELD. EXPERIMENTS. 
ReEporTED By CuHas, D. Woops. 


The work of investigation at the two experiment station 
farms (Aroostook Farm, Presque Isle, and Highmoor Farm, 
Monmouth) is planned by the Director, the Biologists, the Plant 
Pathologist and the Entomologist. The results of the more 
scientific phases of the studies are reported from time to time 
in the bulletins, but it always happens that there are results 
obtained that lie somewhat outside of the lines of work of any 
of the Station specialists. Some of the more popular and prac- 
tical results are here reported. The carrying out of these 
experiments and the taking of the requisite notes devolved upon 
different members of the Staff. In general the field work was 
carried out under the direction of the farm superintendents. 

It is planned to report the more scientific aspects of the oat 
breeding investigations in a bulletin to be published ‘later in 
the present year. 


DRAWING CoNCLUSIONS FROM FIELD EXPERIMENTS. 


Field experiments at the best are somewhat uncertain because 
there are so many factors of soil, temperature, rainfall, and 
the like, that affect the results which are beyond the control of 
the experimenter. For this reason it is always planned at this 
Station to carry the same experiment under as nearly as possi- 
ble the same conditions through a series of years before 
attempting to draw any very definite conclusions. The results 
here reported should be considered more in the light of reports 
of progress than of completed studies. It may happen that 
the teaching that a single year’s results seem to warrant may 
be reversed by the repetition of the experiment in other years 
under different climatic or other conditions, 
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FERTILIZER EXPERIMENTS ON APPLE TREES AT HiGHMOOR 
FARM. 

As it is pretty generally known, when the State purchased 
Highmoor Farm it had something over 3,500 apple trees upon 
it. These trees were about twenty-five years old, but for the 
most part had been completely neglected, as regards pruning, 
fertilization, culture and spraying. The first season that the 
Station had the farm the orchards were plowed, cultivated and 
sprayed. Pruning was begun and has been continued until at 
the present time the orchards are in pretty fair shape. It was, 
of course, not desirable or practical to thin the trees out at the 
start to where they should be at the end, but the pruning while 
rather severe each year has been gradually decreased in amount. 

The orchards were annually fertilized at the rate of 1,009 
pounds per acre of a commercial fertilizer carrying 4 per cent 
of nitrogen, 8 per cent of available phosphoric acid and 7 per 
cent potash. At the end of the third year the orchards had so 
far responded that they gave a good crop and since that time 
fertilizer experiments have been carried on in various portions 
of the orchards, as follows: 

The use of highly nitrogenous fertilizers has been advocated 
as a means of forcing trees into bearing and in some parts of 
the State has been tried with results that seemed to be gratify- 
ing. This method was first suggested by Doctor Fisher of Mas- 
sachusetts and was tried by the Station several years ago 11 
cooperative work with Mr. Pope in his orchard at Manchester 
without very decisive results. At Highmoor Farm a row of 32 
Baldwin trees was divided into three sections. The trees were 
treated alike so far as the application of standard fertilizer was 
concerned, but 10 of the trees at each end of the row received 
in addition nitrate of soda at the rate of 100 pounds per acre. 
Also the Baldwin orchard was divided into two parts so that 
part of it received the usual treatment and in addition received 
100 pounds of nitrate of soda per acre per year. 

Exact records of yields and measurements of growth have 
been taken since the experiment was begun. No differences that 
could be attributed to the additional nitrogen in the fertilizer 
have been noticed. It may be that when at the end of a period 
of years the data are carefully analyzed, results may be found 
that are not noticeable from general observations. The experi- 
ment will be continued in 1916. 


FIELD EXPERIMENTS IN IQI15. 3 


In experiments carried out at the New York State Experi- 
ment Station it has been found that with their deep clay soils 
well suited to apple tree growth and apple bearing, there is no 
effect from the use of fertilizers either upon the growth of 
young trees, the wood growth on matured trees, cr in the 
amount, coloring, or size of the fruit. To see if anything like 
this would hold with Maine conditions, particularly with the 
rather shallow soil and with the stubborn subsoil upon High- 
moor Farm, an experiment was begun in 1912. It is to be re- 
membered that the orchard had been cultivated and fertilized 
for the three preceding years and brought into good condition. 
About 400 trees were divided into three plots containing 12 
rows extending clear across the large No. 1, Ben Davis orchard, 
Plot A (rows 1 to 4) has received no fertilizer since 1912. 
Plot B (rows 5 to 8) has received annually since 1912, 500 
pounds per acre of a fertilizer carrying 4 per cent of nitrogen, 
8 per cent of available phosphoric acid and 7 per cent of 
potash. Plot C (rows 9 to 12) has received annually since 1912, 
T,000 pounds per acre of a commercial fertilizer carrying 4 
per cent of nitrogen, 8 per cent of available phosphoric acid 
and 7 per cent of potash. 

Careful records of growth shown by measure, and of yields 
of fruit as shown by weight, are made of all of the trees in the 
orchards at Highmoor Farm. No person examining the twelve 
rows of apple trees, part of which have been fully fertilized, 
part partially fertilized and part not fertilized at all for the 
past three years, could detect differences whereby he would be 
able to pick out the treated from the untreated rows. 

Fach tree occupies 25x25 ft. or 625 sq. ft. This is about 79 
(69.5) trees per acre. At the rate of 1,000 lbs. per acre this 
is 14.4 lbs. per tree. Fertilizer at $40 per ton costs 2 cents a 
pound, making a total cost of 28.8 cents per tree, not allowing 
for the cost of application. 

The crop on this orchard was too small in 1913 to give results 
that could have any meaning on the apple bearing of the trees. 
In 1914 and in 1915 there were fair crops and while from 
observation no differences were apparent, the actual yields of 
fruit were larger on the fertilized plots. The yields are given in 
the table that follows, but it will apparently be necessary ty 
wait a number of years before decisive results are obtained. 
The yields for 1915 show consistent increase with the amount 
of fertilizer applied. 
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Orchard Fertilizer Experiment 
Yields of Apples in Pounds Per Tree. 


1914 1915 


= a _ 2-year 
; average. 
Prot No. Average Average yield per 
yield per yield per tree: 
No. trees. tree.— No. trees tree.— Lbs. 
| Lbs. Lbs. 
6A 132 172.8 | 132 TAAL it 147.0 
6B [age 168,08 | TaD 131.8 145.3 
6C | ee | 194.2 124 157.4 175.8 


It is to be remembered that in all of these experiments nothing 
has been grown upon the land except apple trees and apples. An 
orchard cover crop of rye is sown in the fall, is plowed under 
early in the spring, and the land is kept cultivated until well 
into August when the cover crop is again sown. The plant food 
stored up in the wood growth and that which has been removed 
in the apple crop has been taken from the soil, but beyond that 
the soil has not been made to pay tribute to any other crop. 

This experiment is to be continued for many years, or until 
decisive results are obtained and the unfertilized rows show 
evidence of need of plant food. 


AciD PHOSPHATE AND FiortpA Rock As FERTILIZER FOR Oats. 


Shortly before planting time in the spring of 1915 the Sta- 
tion was asked to test the efficiency of raw phosphate on Aroos- 
took Farm. The experiments for the year had already been 
planned and the land remaining was not very suitable for ex- 
perimental purposes. However, it was decided to make a pre- 
liminary test of acid phosphate and raw ground Florida rock, 
using oats as the test crop. 

Four one-half acre plots were laid out on as even a piece 
of ground as could be obtained. The plots were crossed by a 
small runway in which there was some water shortly before 
planting. Even at the time of planting a strip about 50 feet 
wide in each plot was quite wet. Over this area the stand was 
quite poor and the yield was undoubtedly greatly affected. How- 
ever, since the conditions were practically the same in each plot, 
the results are comparable one with another. The absolute 
yield is lower than that obtained on more favorable soil. 
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The land had been plowed the preceding fall. In order to 
insure a supply of nitrogen, a good coating of manure was ap- 
plied to the two acres in the spring and the land plowed again. 

All plots were seeded with Prosperity oats using 3 bushels to 


the acre. Owing to the pressure of other work it was found 


impossible to thresh the grain from each plot separately. In- 
stead the total weight of the unthreshed grain from each plot 
was recorded. In this way a very good estimate of the yield 
of grain can be obtained. 

Of the 4 plots, the first received no commercial fertilizer at 
all. The second plot received 150 pounds of a 16 per cent acid 
phosphate. . This is equivalent to about 48 pounds of available 
phosphoric acid per acre. The third plot received finely ground 
Florida rock phosphate at the rate of 500 pounds per acre. 
This raw rock analyzed about 31.45 per cent of total phosphoric 
acid, making the application of total phosphoric acid about 150 
pounds per acre. The fourth plot received a 5-8-7 commercial 
fertilizer at the rate of 500 pounds per acre. 

The first 3 plots yielded at approximately the same rate. The 
total weight of the straw and grain from these plots was at te 
rate of about 2,800 pounds per acre. This corresponds with a 
grain yield of about 40 bushels per acre.. The variations be- 
tween the yields of the different plots were not great enough to 
be significant. The fourth plot which received the complete 
fertilizer gave 3,900 pounds of grain and straw per acre. This 
corresponds to a yield of about 56 bushels of grain. This shows 
an increase of 16 bushels or 40 per cent over the plots receiving 
no fertilizer or phosphoric acid alone. 

The results of this experiment indicate that phosphoric acid 
is not a controlling factor in the yield of oats under Aroostook 
Farm conditions. There was no significant difference between 
the yield of the control plot and the plots containing either acid 
phosphate or Florida rock. When a complete fertilizer was 
used, however, a very significant increase (40 per cent) in 
the yield occurred. The experiment was not planned in such a 
way as to indicate whether this latter increase was due to tite 
nitrogen or to the potash. 

It is not expected to repeat this experiment in 1916. But it 1; 
planned to begin the preliminary cropping of a suitable area 
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for the purpose of establishing a series of plot experiments with 
fertilizers at Aroostook Farm. Raw phosphates will be used 
on some of these plots. 


COMMERCIAL VARIETIES OF OATS AT AROOSTOOK FARM IN IQTS, 


A preliminary test of different varieties of oats was carried 
cut on Aroostook Farm in 1914. For several reasons the results 
obtained in 1914 were not entirely satisfactory. The farm was 
purchased very late in the fall of 1913 and there was little 
opportunity to learn anything by observation of the land until 
planting time was come. Because of everything being new to 
the staff it was impossible to get the oats planted as early as 
they should have been. The very loose character of the soil 
allowed the heavy disk drill used in seeding to put the seed too 
deeply in the ground. All of these things tended to lower the 
yields. 

In 1915 the work at the Farm was very much better organized 
and more favorable results were obtained. Fifteen different 
varieties were grown each in a single half acre plot. These 
varieties were all sown with a large disk drill. In order to pre- 
vent the seed going into the ground too deep the land was 
rolled before drilling. The seeding was at the rate of 3 bushels 
Pemacke: . 

The yields for the year are given in the table that follows. 


Tests of Commercial Varieties of Oats at Aroostook Farm 


m 1015. 
= = ———=— ———— — 
Grain— Straw— 
VARIETY. | Bushels per Pounds per 

acre acre 

Banly Pearle eek Spee oh se ite ea ie ieee ee GBS 2543 
Siberianty os crac estan vit petites he neh yan Senn eee 70.6 | 2622 
TRU a TPO PEA ata Kee eR Ah eres eee Ss ete ed tere OE Oh 67.6 2173 
IPTOS DELL Yee aires COO RT eo de irsich Her Ee epee 66.7 2504 
Silvery ss cee age te ts cheyenne ee 64.9 2294 
NIAID MING 2A Grae oor ects ic ec eens 62.3 2531 
TAO NY OE ae Re Sete eR ate eee eee sie 62.1 2294 
(GoldbRiawnayi cetacean ered eae 61.5 2241 
ID ID ENG ye ee Reese ele, Oder OL ERS 60.8 2420 
1 BATH 0b AVES DNS i aie er cat Gee Sy SIEM fe ea ME WR as By RCL 55.9 2032 
nish eVaCvorsnts aie en een eli reiset ieee ee 53.5 | 2032 
GartongNo wow wea hark Phew eee en 52.9 | 2275 
TmportediScotchy sawecccecis se cee ae ee ene: 49.9 | 1788 
FSUETTRTY ey eae AEE RR de tala ARE cae Ie LS eA 49.9 | 2734 
SwedishtSelectamen: (pee see Meee lia eee 49.5 | 1787 
IASVETAE RO eer ta. Page aR eR De Tey al sce ee? 60.1 | 2285 

| 
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It will be noted that the two highest yielding varieties were 
the Early Pearl and the Siberian, 74 and 71 bushels per acre 
respectively. These two varieties are the latest maturing varie- 
ties in our collection. It was supposed that some of the earlier 
maturing varieties would prove best for Aroostook. For the 
present year such does not seem to have been the case. It 1s, 
however, unsafe to generalize upon the results of one year. 
The use of early varieties has much to commend it for Aroos- 
took conditions. The earlier varieties mature in time so that 
harvesting does not interfere with potato digging, while many 
of the later varieties are not ready to harvest before that time. 

The variety which ranked third in this year’s test was tue 
Kherson with a yield of 68 bushels. The Kherson is one of the 
early varieties, maturing about 10 days before the medium vari- 
eties. The Daubeney, another early variety, gave 61 bushels 
per acre. The Kherson is a yellow oat, while the Daubeney is 
a white. They mature at about the same time. 

The Prosperity variety gave 67 bushels per acre. This variety 
is being used as a farm oat at the present time. It is.a very good 
standard variety, maturing in about 110 days in Aroostook. 

The Silver Mine, Gold Rain, Ligowo and Maine No. 246 
yielded above 60 bushels per acre. The latter variety is one of 
our own breeding produced at Highmoor Farm. 

The Banner, Irish Victor and Garton No. 5 yielded in the 
neighborhood of 55 bushels and the remaining varieties, [m- 
ported Scotch, Senator and Swedish Select, gave about 59 
bushels per acre. 

It is expected to continue these experiments in 1916. After 
the results of several seasons have been obtained, they will un- 
doubtedly indicate which of the more common commercial varie- 
ties are best adapted to Aroostook conditions. At the same 
time efforts are being made to breed new varieties which will be 
still better adapted to Aroostook conditions, It is clear that 
there is a need for such varieties, for the yields so far obtained 
at Aroostook Farm are 10 to 15 bushels per acre less than 
obtained at Highmoor Farm. It is not believed that these are 
by any means the maximum that might be expected from well 
adapted varieties. 
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COMMERCIAL VARIETIES OF Oats Grown At? HicHMOOR FARM 
IN 1915. 


The Maine Agricultural Experiment Station has been con- 
ducting tests of commercial varieties of oats at Highmoor Farm 
since 1910. The detailed results of these tests for the four 
years 1910 to 1913 inclusive have been published in Bulletin 229. 
The results of the 1915 tests are now available and show many 
interesting points. 

The method used by the Station in recent variety tests has 
been to plant four plots of each variety. Each plot contains 1-40 
of an acre, making in all 1-10 of an acre devoted to each variety. 
The four plots of a variety are placed in different parts of the 
field so that the yield of any one variety is less likely to be 
affected by differences in soil conditions. The average of tne 
four plots is taken as the yield of a given variety for that year, 

For a number of years past as many as 20 or more commer- 
cial varieties of oats have been tested each year. Owing to the 
necessity for testing upon a larger scale a number of new varie- 
ties of our own breeding this year, it was necessary to decrease 
the number of commercial varieties in the test. Eleven differ- 
ent commercial varieties were tested in 1915. The majority of 
these were chosen because of their good yields in former years. 
A few, like the Kherson and the Senator, were chosen because 
they represent distinct types of oats. 

The yields with the varieties arranged in order of the 3 year 
average yields are given in the table that follows. 


Yields Per Acre of Commercial Varieties of Oats Tested at 
Highmoor Farm 10913-1015. 


if 
| 1915 YE Lp. 
3-year 3 lt 
VARIETY. avelage 
Bush. Oats Straw 
Bush. Lbs. 
Mar yaibearl at pak nee te heranucie tke cume cae mucasacnrcss 84.6 86.6 3723 
WinnesotaINos2 Org els vat arte costs ok 83.5 81.7 3460 
Golden ye nee nee ee eee Sota eee y 81.2 79.8 3623 
TEYDi ab ale) cok SeFaE SIO etlein Gin cacllet GA ose aig eaten ae a ean 80.3 83.3 — 3605 
irish MVACtOL Meier Or een Erte hei “UW 75.4 3107 
SIBERIAN See a Re ace ene eerie here eee ono 6 76.0 77.8 1 4001 
IPTOSPERILY Werte ele Gace eroee eds Pe eRe has | 75.0 74.5 3436 
Im portediecotchiy erect teen ree e 2) 64.7 2275 
SwedishiSelects tered aaa aoc ore 70.7 68.3 3648 
WHET SON AEG N He il Orden ed osteo Caen teke emus 67.5 64.8 3105 
Senator, sacs ache oot i ans eee 64.4 55.8 3237 
ING ES G21 X s geeM aR oor chloe HUI ilo iohel eecodtaio re 5) 57 73.9 3384 
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The season of 1915 proved to be very good for oats at High- 
moor Farm. The yields were not quite so high as in I19gI4. 
Part of this was due to the heavy rains at the time of harvest 
which injured the grain to some extent. Individual plots 
yielded at the rate of from 50 to 97 bushels per acre. 

The variety showing the highest average yield was the Early 
Pearl. This averaged to yield at the rate of 87 bushels per acre. 
Three other varieties yielded 80 bushels per acre or above in 
1915. These were the Banner (83 bushels), Minnesota No. 26 
(82 bushels), and the Gold Rain (80 bushels). Three of these 
varieties, the Early Pearl, Minnesota No. 26 and the Gold Rain, 
aave headed the list of commercial varieties for the past 3 
years. Last year the ‘Minnesota No. 26 ranked first, the Gold 
Rain second, and the Early Pearl third. The average yield for 
the 4 years in which these 3 varieties have been tested are the 
Early Pearl, 82 bushels; Minnesota No. 26, 79 bushels; Goid 
Rain, 76 bushels. 

These 3 varieties are exceptionally promising for central and 
southern Maine. So far as yield is concerned there is little to 
choose between these 3 varieties. Each of them has a medium 
sized grain, an open head and stiff straw. Even in the severe 
test this year these varieties lodged very little on our plots. The 
Early Pearl and the Minnesota No. 26 are white cats, while the 
Gold Rain is a yellow oat. . 

On the basis of the 4 year test given in Bulletin 229 the Irish 
Victor, Imported Scotch and Prosperity were mentioned as the 
best of the varieties tested up to that time. These 3 varieties 
yielded well in 1915 but not so well as some of the newer varie- 
ties mentioned above. The Irish Victor and Prosperity yielded 
at the rate of 75 bushels per acre each, while the Imported 
Scotch gave only 65 bushels. 

The Swedish Select yielded 68 bushels per acre. This variety 
has been quite popular in the State but in our experience it has 
not had the yielding capacity of many of the other varieties. 
Further, it has a very weak straw and this year all of the Swed- 
ish Select plots lodged very badly. 

Of the extra early varieties only the Kherson was growa 
this year. It yielded 65 bushels per acre. These early oats 
have never yielded as well as the later varieties at Highmoor 
Farm. 
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Tests oF NEw VARIETIES OF OATS ORIGINATED AT H1iGHMOOR 
FARM. 

In addition to the testing of commercial varieties of oats, 
the Maine Agricultural Experiment Station has been engaged 
for several years in breeding new varieties of oats that it is 
hoped will be better adapted to the conditions in this State than 
any of the existing varieties. The first part of this work was 
begun in 1910 and has now reached a stage where the results 
may be given to the public. 

In 1916 some 350 individual plants were selected for the 
variety test plots of that year. In 1911 the seed from each of 
these plants was sown in a separate garden row. Thus the 
plants in each row were the offspring of a single plant of the 
year before. Careful notes were taken on each row, and those 
which showed the most desirable characters were harvested and 
threshed, each row by itself. The next year the seed of these 
most promising rows was planted in small plots of 1-2000 acre. 
This was necessary on account of the small amount of seed. 
Notes were again made and only the best plots selected. Thus 
out of 350 plants originally selected the offspring of 33 were 
regarded as good enough to continue into I-40 acre plots in 1913. 

In 1914, 31 of these “pure lines” were tested for the second 
time in duplicate plots. These “pure lines” as they are called are 
essentially new varieties. Each one of them has been developed 
from a single plant. Since the oat flower is always self- 
pollinated each plant in one of these pure lines has the same 
hereditary constitution as every other plant in that line. For 
this reason plots of these pure lines are much more even in 
Tipening, in yield, in strength of the straw, and other characters 
than the ordinary commercial varieties. Further, many of these 
new varieties are proving superior in yield to any of the com- 
mercial varieties tested. Out of the 31 pure lines tested for 
two years 12 have been judged good enough to be offered to 
the public. 

It is believed that these pure lines represent better seed for 
central and western Maine than can be obtained in commercial 
varieties. They are strictly pure bred and come true to type 
without showing any mixture. Further, they ripen very evenly, 
which is a very desirable character. With varieties which do 
not ripen evenly a considerable amount of grain is lost from 
the shattering of over-ripe plants. 
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These new varieties have not been given names but bear the 
number by which they are known in our records prefixed by 
the word “Maine.” 

The 12 pure lines mentioned above were again tested in 1915. 
Each pure line was planted in four 1-40 acre plots placed in 
different parts of the field. The average of the 4 plots was 
taken as the yield of that pure line. 

The table that follows gives the yields for 1915 and the aver- 
age yields for the past three years. 


Yields per Acre of the New Varieties of Oats Bred at High- 
hee, moor Farm. 


1915 YIELD. 
3-year 
VARIETY. — average— 

Bush. Oats— Straw— 
Bush. Lbs. 
IVa eNOS On sia s cists p slerees ium estos eh oie 88.5 82.8 3654 
Ile ene INES Bien 6 ai et erene eel ene ee Pape: 85.9 78.8 3260 
Wane pores Osimie conc sc ie stole ee eee as 83.3 77. 3712 
Vite RING ROO Ose esclecs Sacer s felaaaviet eo sesrte Jenene 83.7 | 74.0 3548 
TY Ler NEY INQ: PASI ee eee see ee ee 82.6 81.3 3723 
VIIMEMINIO Ma Diese. ce oh dn cance cs alas 82.6 U0 oD 3941 
IWenriavey INI, DOAUZ(o BiG cee ate eee eer eee eae eS 82.2 80.2 3322 
IVEIITIC MIN O MSO OAM eh cya othe oles Ge hee eee ols 81.6 82.2 3947 
INTE ATEN OMA SOG carck tensjsvsia soe ele etapa ace Sones 81.6 C0 od 3645 
Vie NOMODM nn ccs ees ass) wotew ee he 80.9 73.7 3675 
Mlayiae: INO; BGs Were Siete ee ble Eclat eeae eee 80.7 79.7 3835 
VU AIMEMINOMOO Me coh: ocd Saas beets os Sa ce an 79.9 76.9 3693 
PAW OLDE Cera eee a a cy Anise a cad Siteaaiel srveiticane 82.8 79.1 3621 


It will be noted that the average yields of these pure lines 
tun remarkably even. The highest yielded at the rate of 83 
bushels per acre and the lowest at the rate of 74 bushels. This 
uniformity in yield is probably to be expected when it is remem- 
bered that these 12 pure lines represent the best out of 359 
originally selected plants. The average for these 12 pure lines is 
79 bushels per acre, while the average of 11 of the best com 
mercial varieties obtainable grown under the same conditions 
was only 73 bushels. 

While there is little to choose between these different pure 
lines, Maine No. 340 has shown some points of superiority. In 
the first place it is particularly high in yield. In ror4 it averaged 
1cg bushels per acre. This year it gave 83 bushels. Its average 
for the three years which it has been tested is 884 bushels. :t 
is a selection out of the Irish Victor variety and this year gave 
a yield of over 8 bushels more than the parent variety. Further- 
more it has a particularly strong straw and even under the severe 
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conditions of the season of 1915, showed practically no lodging. 

This variety, Maine No. 340 was grown as the farm oat at 
Highmoor Farm in 1915. On the entire 15 acres only one 
small area showed any lodging. Yet the straw grew qulie 
rank and averaged to yield in the neighborhood of 70 bushels 
of grain per acre. 

Of the remaining varieties, Maine No. 355 yielded 82 bushels ; 
Maine No. 281, 81 bushels; Maine No. 247 and No, 346, 80 
bushels each. ; 

A considerable amount of seed from Maine No. 340 is 
available for distribution this year. The seed from the other 
pure lines will be placed by the Extension Department of the 
College of Agriculture so that the varieties may have praca 
farmers’ tests and be maintained pure for seed. 


RATE OF SEEDING OATs IN AROOSTOOK CouUNTY. 


It is the prevailing custom in Aroostook County to seed very 
heavily with oats. Perhaps the majority of the farmers sow 
from 4 to 6 bushels to the acre. It has been the experience in 
other parts of the country and even in other parts of 
the State that this is too much seed for the best results. 
From 2 to 3 bushels per acre have given the best results 
in the southern part of the State. However, knowing that 
Aroostook conditions are quite different from those in the 
other parts of the State, the Station has not thought it best 
to make any recommendations for the former region. 

In 1914 some preliminary rate of seeding experiments were 
carried out on Aroostook Farm, The results were reported 
in Bulletin 236. : 

Injury to certain of the plots, however, made the interpreta- 
tion of the results somewhat doubtful. In 1915 these experi- 
ments were repeated upon duplicate plots under much more 
favorable conditions. 

Six different rates of seeding were used, ranging from 2 to ~ 
bushels per acre. Each plot was a half acre in area and the 
experiment was conducted on as uniform a piece of ground as 
could be obtained. This land was in potatoes in 1914. The 
seeding was done with a large disk drill. Owing to the loose 
texture of the ground the land was rolled before seeding and 
also immediately afterwards. This prevented too deep seeding, 
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which sometimes occurs with the use of a heavy disk drill in 
the loose soil of Aroostook. The seed used was the Prosperity 
variety and was grown on Aroostook Farm in 1914. 

The results of the experiment calculated to acre yields are 
given in the table which follows. 


Rate of Seeding Experiment, 1915. 
Yields of grain and straw per acre. 


Plot ee Oats— Straw— 

number | RatTE OF SEEDING PER ACRE. _ bushels pounds 
IGGL See ack BURIE Ce seepen ee a Rs a enene sed crak Wher 2 56.1 2456 
DDD Sapiege £5} TaXeXeLERST oe ae ery por OR rg 50.8 | Baar 
AWNGPDGE-, oo oll yee tes te ENTE ees cree ene 58.4 | 23849 
1a) enone IO TOC CRG eee ee eee Ree ies ee 57.8 1163 
OBER, 2 seis. Oipeckss-. = are HAE ney ROE SR ae eee 49.7 1856 
AND ODG cc 0!e's | COMER ee Shad ate cial Aiea a Cae eee ae 53.83 1509 
UES Pierante 6 nis WD. ToVOl ees 5 ee Ec A a Re ae ues Ue ee 60.3 1990 
SD A enn ote gs POR IOE Chis rate ee Pee ates, Ace eae) | Sate pesos 61.5 2743 
ANDES 5-0) -2e: | ok a ee ee ens, ee eee ache Seyeie 60.9 2366 
QIN peal cho es ARINC CRS aru eter er te Sin ey et eli ey ee ee eR a 67.8 2233 
OIE os cesar Bec eeea AY \OQORGLA ana Gino eins eee eo oni tain tee 66.0 2777 
AYEPOG 3 2-0) 6 615 SSO LN ee PR ee 66.9 2505 
UAW 5 ie emcees IG FORGE @ rere capitlic ashes oe eats eres Ate oa tea 59.7 2236 
WANDS so ree TG FOxeKGl esse ie seatesies olor ay Pat nee ean 62.9 2210 
AUB CGE 5 o./|\ ¢ 6: 6ig nee UAE ORC ee Ine ea eee Bil 8 2223 
Teer... * 1; jewels 3 i Meenas * Rae sited, © ere Ginn ela - 55.9 1844 
Wile Sete OBOE CS ante Mtn eta te eh whan pete Wa teeh ee a a oa 64.9 1955 
Average.... o|| + 2 op one or ein Obie Omninb el) pone co earns rasta ear 60.4 1900 


These results are decidedly in favor of the seeding with 14 
pecks. They also indicate that when seeded with 3 or 34 
bushels per acre the yield is as great as when seeded with 4 or 
& bushels. The results obtained in 1914 in the main agreed 
with those of 1915. But, as stated above, they are omitted as 
there were known errors due to accident in 1914. 

From the evidence so far obtained it appears that 3 or 34 
bushels per acre is probably the best rate of seeding for Aroos- 
took conditions when a medium oat like the Prosperity is used. 
Tt must be understood, however, that these experiments must 
be repeated for several years before trustworthy results can be 
secured. The results obtained this year may not hold good 
another year when the seasonal conditions are different. The 
question, for which an answer is sought, is: How much oats 
should be sown per acre to obtain the best yield in a series of 
years? Consequently, too much reliance must not be put in the 
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results of any single year It is planned to repeat these experi- 
ments in 1916. It is hoped that in time sufficient evidence can be 
obtained to definitely settle the question as to the proper rate 
of seeding for Aroostook conditions. 


PLANtT Foop 1n AROOSTOOK SOILS. 


The shortage of potash in 1915 and its high cost and very 
limited amount available for 1916 crops makes it necessary 
to carefully study the fertilizer question from a very different 
standpoint than at any time in the past. The soils of the 
older cultivated parts of the State are very uneven in their 
composition. All types of soil from heavy clay to light sand 
are jumbled together so that it is not at all unusual to have a 
half dozen distinct types of soil on the same farm. While the 
soils of Aroostook County differ considerably and are not 
uniform, similar to prairie soil, still there is a pretty distinct 
type of soil that is generally used for the potato crop, On 
this account chemical analyses throw some light on the soil 
and fertilizer situation for these fairly similar soils. At dif- 
ferent times the Station chemists have examined a total of ten 
samples of Aroostook soils from the towns of Houlton, Fort 
Fairfield, Caribou and Presque Isle. The description of the 
samples and the results of the examination so far as it peers 
or their content of plant food follow. 


: DESCRIPTION OF SAMPLES. 

Except as specially indicated, all of the samples were taken in the 
fall of the year from newly plowed fields. Samples 549 to 552 were 
from Aroostook Farm. 

Sample No. 549 was taken from the surface soil from a field that 
had been in grass for three years. 

Sample No. 550 was taken from the surface soil from a field that 
had been in grass for two years, and was in potatoes without any 
potash in the fertilizer in 1915. 

Sample No. 551 was subsoil from the same as the preceding number 
15/50), 

Sample No. 552 was taken from a field that had never been plowed 
and was used for a number of years as pasture. Care was taken to get 
the sample as free from small roots as possible. 

Sample 3403 was taken from a field in Fort Fairfield that had been 
in grass two years and carried potatoes the year it was sampled. Before 
the potatoes were planted it had a dressing of stable manure and 
1000 pounds of fertilizer to the acre. 
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Sample 3404 was also from Fort Fairfield from a potato field that 
had 1,200 pounds of commercial fertilizer the year that it was sampled. 
It had been in grass for the two preceding years. 

Sample 3405 was from Caribou from a field that had been in grass 
for two years and was in grass the season the sample was taken. 

Sample 3406 was also from Caribou from a field that had been 
cultivated for 13 years and was in oats the year that the samples were 
taken, potatoes the year before and had been in grass for the two 
preceding years. : 

Sample 3407 was from a field in Houlton that had been cultivated 
for more than 30 years. It was in potatoes for the second consecutive 
year the season the sample was taken. Fertilizer had been used at the 
rate of 1,500 pounds to the acre. 

Sample 3408 was from a newly cleared field at Houlton, and was 
unusually light soil for Aroostook County, one part of the field being 
almost a loam. 


Analyses of Aroostook soils by conventional methods showing 
total mtrogen and potash, and the potash, lime and phos- 
phoric acid that is dissolved out by hot strong hydrochlone 
acid. 


SoLUBLE IN STRONG AcID. 
Station Total Total fe ses zl 
number — nitrogen pot ish 
Potash _ Lime Phosphoric 
| acid 
549 217 1.45 310 .176 ~211 
550 135 70 354 .198 .151 
561 113 1.46 Bills} .190 57) 
552 257 1.57 369 .308 . 262 
3403 281 = 34 -ol .25 
3404 259 = 36 wai .26 
3405 239 28 ili .26 
3406 238 27 522 .26 
3407 226 = 33 a2 12, 
3408 176 30) = e221 


Small as these percentages are, they mean large totals of 
the constituents in the surface soil of an acre. For instance, 
the soil to the depth of a foot from which sample 549 was 
taken would carry about 8,700 pounds of nitrogen, 8,400 
pounds acid soluble phosphoric acid and 12,000 pounds acid 
soluble potash. The amount of these constituents carried off 
in a single crop of potatoes is insignificant, A crop of 300 
bushels of potatoes would remove about 55 pounds of nitrogen, 
25 pounds of phosphoric acid and 85 pounds of potash. Added 
to the top foot of soil these amounts would make only the 
slightest differences in the percentage composition. Eighty-five 
pounds of potash in an acre of soil means only .0021 per 
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cent, which is an amount so small that it could not be detected 
chemically. If it were not that experience and experiment 
have alike shown that the addition of these comparatively mi- 
nute amounts of plant food give decisive results—often mak- 
ing the difference between a good crop and a failure—such a 
treatment would seem absurd. The difference in quality be- 
tween the plant food added in the fertilizer and that carried 
by the soil is, for the lack of a better term, called “availability.” 
The plant food of the soil is for the most part unavailable. 
That of fertilizer is (or should be) available. The subject ot 
soil fertility is a broad one and cannot be here discussed. It 1s 
evident that these soils carry potential plant food enough for 
hundreds of crops. The serious question for 1916 is: “How 
much of the potash contained in the soil is or can be made 
available for crops for the coming year?” The data are few 
and are discussed in a circular of this Station on “Growing 
Crops Without Potash in 1916.” The experiment reported 
in the next section also throws some light on this question. 


EFFECT OF Omirtinc PotasH FERTILIZATION UPON THE 
Potato Crop. 

Since the introduction of potash in commercial fertilizers 
in the early seventies of the last century, many experiments 
have been made and many treatises written showing the value 
of potash in crop growing. The experimental data on growing 
trops without potash are very few. 

Potatoes are the chief cash crop grown in Maine. It is of 
first importance for the growers to have what facts are avail- 
able relative to the likelihood of obtaining a crop in 1916 
without the application of potash. Foreseeing the possibility 
that the fertilizers in 1916 would contain very little, if any, 
potash, the Station began in 1915 at Aroostook Farm, a series 
of experiments to determine the effect of different amounts of 
potash. Four different mixtures were used, In each case ihe 
fertilizer contains 4 per cent of nitrogen (5 per cent of ammc- 
nia), of which one-third was in the form of nitrate cf soda, and 
& per cent of available phosphoric acid. The potash varied as 
follows: On one plot there was none, on another 2 per ceut, 
en another 5 per cent, and on another 8 per cent. The plots 
were one-half acre each and they were planted in duplicate. 


ak 


FIELD EXPERIMENTS IN IQI15. 107, 


The land had been in grass for two years, one year in oats 
and the year before that had been in potatoes. No fertilizer 
had been used since the potato crop of 1911. Im each case the 


_tertilizer was applied at the time of planting, at the rate of 


1,500 pounds per acre. Other than the amount of potash used, 
all the plots were treated exactly alike. Lowell Green Moun- 
tain potatoes were used for seed. 

These experiments were carried out in duplicate on half 
acre plots Nos. 137 to 140 and 150 to 153. 

The fertilizers were sampled just before planting. The 
results of the analyses are given in the table that follows: 


Analyses of Fertilizers Used in No Potash Experiment, 1915. 


NITROGEN. 
Available 
phosphoric} Potash 
Puor Nos. As As As acid % 
nitrate| ammonia organic Total % : 
0 % % % 

137, 150 1 1.30. 1.63 4,41 8.87 

138, 151 1.35 1.20 1.56 4.11 8.46 2.20 

139, 152 1.36 1.16 1.54 4.06 8.08 4.99 

140, 153 1.38 1.30 152 4.20 8.23 8 


The planting and harvesting dates are shown in the -table. 


Dates of Planting and Harvesting. 


Plot No.| Date planted [Dateharvested E ot No Date planted | Date harvested 
| 

137 May 21, 1915|Sept. 30, 1915 | 150 | May 24, 1915 Oct. 6, 1915 

138 May 21, 1915/Oct. 1, 1915 | 151 May 24, 1915 Oct. 6, 1915 

139 May 21, 1915|Oct. 1, 1915 152 May 24, 1915 Oct. 6, 1915 

140 May 21, 1915|Oct. 1, 1915 153 | May 25, 1915 Oct. 6, 1915 


All the plots were thoroughly cultivated and sprayed. There 
was ample rainfall during the growing season. The planting 
was made after the last heavy rain (May 19) of the spring. 

Throughout the growing season the vines on both the no 
potash plots were a distinctly brighter green and had a thriftier 
look than on the adjoining plots. The difference was so 
‘marked that it attracted much attention from visitors at the 
farm. The yields are given in the table that follows. 


2 
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Yields per acre Obtained in No Potash Experiment with 
Potatoes—1o 15. 


MERCHANTABLE. CULIS. 
Plot No. AMOUNT OF POTASH. 2 
Bbls. Bush. Bbls. Bush. 
137 INiome)) eenys eee rae ava te ot 107 295 4 11 
150 INOMG re eeemot atemert sia as 112 309 6 17 
DWN aoe Abeer gene cn yy te a 110 302 6 14 
138 2 Beri Cente hry eho 119 327 6 17 
151 7 ToeIP Oia 5 aodonaenoe cs 114 313 7 i8 
MAMET. ADC re lR Rene ae et Net cens k 116 320 6 17 
139 i) joe Cami 5acagndan ob 110 304 5 14 
152 OAPI CeNGere se siese es aes » 1233 337 4 12 
PAN ENG G Ceca ia eae eee te ae NoR Rc aaenlat biden 116 820 es) 14 
140 Supencente! onc ae 111 304 5 14 
153 SsePeEKcemibin Hcy aio gs alate 130 358 5 14 
MAYOR AG Cassel ee eS ia eons oes 120 331 5 14 


With the exception of the yield on plot 138, which is unex- 
plainably high, the yields are consistent. In the first series 
there is apparently no effect from the lack of potash, The 
yields are about 110 barrels. In the second series the larger 
amounts of potash (5 per cent and 8 per cent) have very 
appreciable effects upon the yield. The increase is undoubtedly 
large enough to be significant and to indicate that potash may 
be expected to increase the yield of potatoes in Aroostook 
County. 

On the other hand, 110 barrels (302 bushels) per acre 
is a good yield—considerably above the usual. average an‘ 
pearly double the average in the County in 1915. So far as the 
results of this one year are concerned, they indicate that a 
profitable yield of potatoes can be obtained on Aroostook soils 
without the addition of potash for at least cne year. In a few 
farmers’ trials made by the various fertilizer companies, 1 
which no exact records were made, satisfactory results were 
obtained without the use of potash by all the growers from 
whom the station has heard. It is planned to repeat this ex- 
periment in 1916 and add to it a similar experiment on oats. 

The kind of fertilizers for 1916 is discussed in a circular on 
“Growing Crops Without Potash in 1916” which will be sent 
to any citizen of Maine on application. 
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MeEtHop oF APPLICATION OF FERTILIZER UPON POTATOES AT 
AROoSTOOK FARM. 


It has always been more or less customary in growing pota- 
toes in Maine to apply the fertilizer in the drill or hill at the 
time of planting. This was largely the practice when farm 
manures were used in connection with potato growing and has 
been followed with commercial fertilizers. Although now, 
when farm manures are used in connection with potatoes they 
are more likely to be applied broadcast and a smaller amount 
of fertilizer applied in the drill. There was little question in 
the minds of practical growers that when 500 to 1000 pounds 
of fertilizer were applied per acre that it was to the best 
advantage to apply it in the drill, With the increase up to 
1,500 to 2,000 pounds per acre the question has arisen whether 
it may not be advisable to apply the fertilizer at different 
times. This led the Station to undertake a series of trials at 
Aroostook Farm. . 

In 1914 an experiment was started to extend over a period 
cf years for the purpose of testing the method of applying 
fertilizer. Something over acre plots were used. ‘Three plots 
were used in the experiment in 1914. To one plot all of the 
fertilizer was applied in the planter at planting. To another 
plot 1,000 pounds of fertilizer was applied at planting-and 590 
pounds when the potatoes were up. And to a third plot 1,000 
pounds was applied broadcast before planting and 500 pounds 
in the planter at planting. The Lowell Strain of Green Moun- 
tain potatoes was used for seed. The crop was well cultivated 
and sprayed. 

The experiment was repeated in 1915 and a plot was added 
to which all of the fertilizer was applied broadcast before 
planting. Through a misunderstanding the plot to which 1,000 
pounds were added before planting did not have the other 
500 pounds applied until the potatoes were up, Plots 133 and 
134 were planted to Norcross. Lowell Strain Green Mountain 
seed was used in the other plots. The yields from these twu 
varieties at Aroostook Farm have been practically identical. 

The fertilizer used each year was high grade carrying 4 
per cent nitrogen, 8 per cent of available phosphoric acid an‘ 
7 per cent of water soluble potash. One-third of the nitrogen 
was in the form of nitrate of soda, and the remainder was 
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high grade organic nitrogen. The yields are based upon weigh- 
ings and not upon measure. The potatoes were clean, without 
adhering soil. 

In potato experiments at Highmoor Farm the Station had 
found that when there was only a small amount of rainfall 
following the second application of fertilizer that apparently 
this added fertilizer was not well utilized. Both seasons, 
however, at Aroostook Farm there was ample water to dis- 
solve and render the plant food in all of the fertilizer available. 
It has been estimated that it takes about 6 inches of water to 
successfully grow a crop of potatoes. The rainfall each year 
totaled over 12 inches in May, June, July and August. 

The dates of planting and the yields for both years are given 
in the tables that follow. , 


Dates of Planting and of Harvest in 1914. 


Plot No. Date planted |Dateharvested |Plot No.| Date planted |Dateharvested 
zi ae iM 

81 May 22, 1914/Oct. 8, 1914 84 May 25, 1914/Oct. 6, 1914 

82 May 22, 1914|/Oct. 7-8, 1914 85 May 25, 1914/Oct. 6, 1914 


83 | May 23, 1914/Oct. 7, 1914 86 May 25, 1914/Oct. 2, 1914 


Yields per acre Obtained in Method of A pplying Fertilizer 
Expervment—1gr4. 


Merchantable Culls Total 
Plot 
No. TREATMENT. 
Bbls. | Bush.| Bbls. | Bush.| Bbls. Bush. 
82 Allini planters risen tiie He = - - 134.4) 369 
85 All im planter!) is on 8e,.ce eee oe 125.3) 344.5) 2.1 5.8 | 127.4] 350 
"Aven ages Oe Aaa yuan Keath gt - - = = 180.9) 369 
83 1000 Ibs.in planter,500 Ibs when up| 126.0} 346.6) 0.7 2.0 | 126.7) 348 
86 1000 lbs.in planter,500 Ibs when up| 119.1} 327.4) 1.5 4.3 | 120.6] 331 
AWET OG ES ero ten OC en 22) BBL OV al oil Sud. | 12386) 320 
81 1000 lbs. broadeast 500 Ibs. in 
plantersei 2. ie eee a - - - 120.7} 331 
84 1000 lbs. broadcast, 500 Ibs. in : 
Mlanters fe ets aknekecengietkearstetors 124.7) 342.8) 1.9 5.3 | 126.6) 348 
AETHER aie itso ods our leone Toh - - - - 123.6| 3840 
| ) 


*In plots 81 and 82 the small and scabby potatoes were weighed together, and the 
amount of actual culls is not known. 
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Dates of Planting and Harvesting, in 1015. 

Plot No. Date planted |Dateharvested| Plot No. Date harvested 
133 | May 20, 1915|Sept. 29, iil 146 May 24, 1915/Oct. 4, 1915 
134 May 20, 1915|Sept. 30, 1915) 147 May 24, 1915/Oct. 4, 1915 
135 May 21, 1915|Sept. 30, 1915 148 May 24, 1915\/Oct. 6, 1915 
136 May 21, 1915!Sept. 30, 1915 149 May 24, 1915\Oct. 6, 1915 


Yields per acre Obtained in Method of Applying Fertilizer 
Experiment—I1gr5. 


MERCHANTABLE | CuLLs 
Plot 
No. TREATMENT. 

| Bbls. Bush. Bbls. Bush 
133 . All in DIAD GEL a eee ee couairat tens ¢ 99.8 274.5 7.4 20.4 
146 PAN ing plamters ie sies-sune a wine hacse eds © 117.8 323.9 2.9 7.9 
AND GRECO CLA OB ed Oe Oo eae 108.8 299 .2 5.2 14.3 
134 1000 in planter, 500 when up....... 109.1 300.0 P23 6.3 
147 1000 in planter, 500 when up.......| 117.4 322.8 3.7 10.2 
AVIGREDGS. © dt gous ee Oe eae LTS 638: $11.6 3.0 8.3 
135 1000 broadcast, 500 when up........ 98.9 | 271.9 3.4 9.4 
148 1000 broadcast, 5000 when up....... 119.1 327.5 222 6.1 
LGTY oO IO OCLs eS Ec Sa aR 109.0 299 .7 2.8 7.8 
136 AUlGbroad cast weojnei = lta es «bc eeaie 100.3 | 275.8 2.0 5.5 
149 PASO Casting ccict = an neler seers 126.2 347.1 one 8.8 
AWAOHGs ca ctvoaccg badges souls gnondoe™ 113.3 Bilal 55 2.6 ae, 


The results for the two years are summarized in the fol- 
lowing table. 


Method of Applying Fertilizer. 
Yield in Barrels per Acre. 


METHOD. | 1914 | 1915 Average 
1500 pounas in planter.................... 130.9 | 108.8 119.9 
1000 pounds in planter, 500 pounds when up 123.6 113.3 118.6 
1000 pounds broadcast, 500 eres when up 123.4 109.0 116.2 
1500 pounds broadcast........6........005 - 113.3 - 


The two years results indicate there is little to choose be- 
tween the methods. It is planned to repeat this experiment in 


1916, 
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SULPHATE OF AMMONIA COMPARED WITH NITRATE OF SODA AS 
A Source oF NirroceN in Potato Ferrinizers at AROoos- 
TOOK FARM. 

A few years ago there was quite a general failure of the 
crop of potatoes in Aroostook County where a certain brand 
of fertilizer was used. This fertilizer was analyzed by the 
Station chemists and found to be high grade. While it was 
not quite up to its guaranty in some particulars it did carry 
enough nitrogen, phosphoric acid and potash to more than 
grow a good crop of potatoes. This fertilizer carried none of 
its nitrogen in the form of nitrate of soda, but it was all in 
the form of sulphate of ammonia and high grade organic 
materials. This led to the stronger reaffirming of the position 
which the Station had taken relative to the use of nitrate nitro- 
gen on the potato crop. In earlier publications it has been 
pointed out that the potato makes its demands for nitrogen 
early in the season and that in the cold, late springs so common 
in Aroostook County, the crop demands that part of the nitro- 
gen should be immediately available. For this reason the 
Station has strongly urged that about one-third of the nitrogen 
in a potato fertilizer be nitrate nitrogen. 

In the process of making gas and coke from coal there 1s 
developed a large amount of sulphate of ammonia, which in 
many coke and gas plants is still going to waste. In some 
plants this now is being conserved and many thousand tons of 
sulphate of ammonia are thus obtained each year. With the 
increasing use of high grade organic nitrogen for food oi 
animals, the price of tankage has been gcing higher and higher 
year by year. It is, of course, desirable, if it can be done, 
that as much as possible of this sulphate of ammonia, which 
is a comparatively cheap source of nitrogen, be used in Maine 
fertilizers. 

Because of these facts, arrangements were made to begin . 
in 1914 a series of experiments to run over a period of several 
years. The “base” which was used in these goods was ma‘le 
by the wet process, whereby nitrogen from rather low grade 
goods is made as available as from high grade goods, The 
available phosphoric acid was furnished in the form of acid 
phosphate and the potash in the form of sulphate of potassium. 
The fertilizer was free from chlorides so as to preclude the 
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possibility of the formation of poisonous ammonium chloride. 
The base carried approximately one-third of the nitrogen that 
went into the formula. The remainder of the nitrogen was 
furnished in the form of nitrate of soda and sulphate of ammo- 
iia, as indicated in the following plan: 

Plot 1. Basal mixture and 2-3 of the nitrogen in form of 
nitrate of soda. pores 

Plot 2. Basal mixture and 2-3 of the nitrogen in form of 
sulphate of ammonia. 

Plot 3. Basal mixture and 1-3 of the nitrogen in form of 
nitrate of soda and 1-3 in form of sulphate of ammonia. 

Plot 4. Basal mixture and 1-3 of the nitrogen in form of 
high grade organic and 1-3 in form of nitrate of soda, 

Plot 5. Basal mixture and 1-3 of the nitrogen in form of 
high grade organic and 1-3 in form of sulphate of ammonia. 


THE 1914 EXPERIMENT. 


There was about an acre in each plot. -The Lowell Strain 
of Green Mountain potato was used for seed in 1914. The | 
fertilizer was applied at the rate of 1500 pounds per acre, and 
supplied about 60 pounds of nitrogen, 120 pounds of available 
phosphoric acid and 105 pounds of water soluble potash per 
acre. Other than the fertilizer used the plots were planted, 
cultivated, sprayed and cared for in all particulars alike. The 
fertilizers used in 1914 were not analyzed at the Station. 

The plots were planted on the following dates: Plot 7, 
May 29; Plots 88 and 89, May 30; Plot 90, partly May 30 and 
finished June 1; Plot 91, June 1. They were harvested as 
follows: Plot 87, October 1; Plot 88, September 30; Plot 8&9, 
September 29; Plot 90, partly on September 28 and remainder 
on September 29; Plot 91, September 28. 

May and June were rather cool months and hence would ke 
favorable to the nitrate of soda. The mean temperature for 
May was 53.2 degrees, for June 56.0 degrees, July 63.5 
cGegrees, August 60.1 degrees, and September 55.8 degrees. 
There were several cold nights with frosts in June. May 4 
the thermometer went to 25 degrees, May 5 to 32 degrees, 
June 9 to 30 degrees, and June 28 to 31 degrees, and on this 
latter date there was quite a heavy frost so that it injured 


24 MAINE AGRICULTURAL EXPERIMENT STATION. “1916. 


potatoes, not in these experiments but on some other plots at 
Aroostook Farm. The lowest temperature in July was 4o. 
The lowest temperature in August was on the 28th when it 
was 35 degrees. It was, however, colder than this at some of 
the lower parts of Aroostook Farm, where there was a sligitt 
frost on the night of August 28. The rainfall for May was 
2.74 inches, for June 4.80 inches, July 2.23 inches, and for 
August 2.35 inches, making a total of 12.62 inches during the 
growing months of 1914. 
The tabulated results of the yields for 1914 follow. 


Sulphate of Ammonia and Nitrate of Soda Experiment—1914, 
Yields of Potatoes. 


MeERcHANTABLE CuLLs 
TREATMENT YIELD YIELD 
Bbls. Bush. Bbls. Busa. 
u 
87/2 nitrate of soda.................-- 120.2 330.5 7.0 19.3 
88]|2 sulphate of ammonia............. 110.3 303 .4 11.0 30.3 
89| { 1 nitrate of soda : } 
4sulpbate of ammonia {........-. 116.3 319.8 | 5.8 15.9 
90 { i nitrate of soda \ 
4 organic (PRUE eee Bi o83 os 119.8 329.6 | 6.2 17.0 
91| { 4 sulphate ot ammonia 
FOFeADIGn de ee ba ees. 110.2 B03 lel enna 21.5 


= 


THE 1915 EXPERIMENT. 


The experiment was repeated for 1915, using duplicate 
plots.. There were no essential differences in the soil and 
treatment from those of 1914. The fertilizers were especially 
made by the same company and were applied at the same rate, 
The nitrate of soda for Plots 128 and 141 were not added to the 
fertilizer until used at planting. 

The first series, Plots 128 to 132, were planted with Norcross 
potatoes. The duplicate plots, Nos. 141 to 145, were planted 
with Lowell Strain Green Mountain. The analyses of the 
fertilizers used, the dates of planting and harvesting and the 
yields are given in the tables that follow. 
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Sulphate of Ammonia and Nitrate of Soda Experiment—1or5. 
Analyses of Fertilizers Used on the Different Plots. 


NITROGEN 
: Available 
PLots | : phosphoric! Potash 
: As As As. Total acid p 
nitrate ammonia organic % % % 
| q% (oj % 

128, 141 2227. 0.17 1.15 3.59 8.43 oes 
129, 142 0:12 2.34 1.20 3.66 9.20 6.59 
130, 143 1.12 eet 1.20 3.56 8.47 6.91 
131, 144 1.14 0.18 2-22 3.54 8.50 6.88 
132, 145 0.15 1.24 | 2.2 | 3.68 8.90 6.84 


Sulphate of Ammonia and Nitrate of Soda Experiment—1015. 
Dates of Planting and Harvesting. 


Plot No. Date planted |Date harvested Plot No. Date planted| Date harvested 
128 May 18, 1915/Sept. 28, 1915 141 May 22, 1915/Oct. 1, 1915 
129 May 18, 1915/Sept. 28, 1915 142 May 22, 1915)Oct. 2, 1915 
130 May 18, 1915/Sept. 28, 1915 143 May 22, 1915/Oct. 2, 1915 
131 May 18, 1915/Sept. 29, 1915 144 May 22, 1915/Oct. 4, 1915 
132 May 20, 1915|Sept. 29, 1915] 145 May 22, 1915!Oct. 4, 1915 


Sulphate of Ammonia and Nitrate of Soda BICC OU 
Yields of Potatoes per Acre. 


Merchantable Culls 
Plot pie PTS 
No. TREATMENT 

Bbls. | Bush.} Bbls. | Bush. 

| 
128 |2 nitrate OM KOO Biss cae can aaakd hee oir ene SARE ER ey Sa 107.4) 295.4; 10.2) 28.1 
PASE PS aUUULT ALC} OL/SOGA< 2 tra. cerccpe oye ana uabelave disveaistlang gainpeha 118.9] 326.9} 3124 8.8 
' NWOT; 5 6 COM BUG ml Der cael Re meer eaea ece 1132) SLL 22) 6.7) 18.6 
20M esnips tevot AMMONIA, >): 2.5/0. oracle eee ct ok e+ ane 117.4] 322.9 etl N55, t8) 
Ae Sith abesOL AMMONIA. os coe ks ts ee eee fads 121.5) 334.1 SEO G2 
AVUAEEG? «9 eh EEO OG oe ETOCS TE ee 119.6) 328.6 (Sie)) Herod! 
130 |% nit. of soda, 4 sulphate of ammonia............ 113.0} 310.8 ard Sst 
143 |4 nit. of soda, 4 sulphate ‘of ammonia............ 122.7| 337.4 2 6.1 
ENIGPOGE 5 9 64 OG DOS Ey OO Oe oe 117.9| 324.1 4.0} 10.9 
131 |4 nitrate of soda, } i CHUM Mah ou Holos oped poboa suas 101.6] 279.4} 6.6ly else 
Letelaeoiiraterot soda. # Organic... ....2.. css ev ce ee es 121-2) 333.3 Ara |(nnlcreydl 
INETUDUYS . 6. oO Le oe 111.4| 306.4 5.6, 15.4 
132 |% sulphate ammonia, } organic.................. 99.2| 272.8 9.8 26.9 
145 |4 sulphate ammonia, } organic.................. 119.3] 328.1 3.9] 10.7 
WGI » oy BOL Ca tae sti ae a Re 109.3) 800.5 6.9| 18.9 
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The mean temperature for May, 1915 was 49.5 degrees, for 
june 60.6 degrees, July 64.1 degrees, and August 61.8 degrees, 
During June the thermometer did not go below 36 after the 
second day and 45 was the lowest the thermometer went in 
July. The rainfall for May was 4.05 inches, June 1.95 inches, 
July 3.40 inches and for August 3.50 inches, making a total 
of 12.90 inches during the growing months of 1915. 

In 1914 the sulphate of ammonia gave smaller yields than 
the nitrate of soda plots. In 1915 the sulphate of ammonia 
plots of the first series gave larger yields than the nitrate of 
soda plots and in the second series practically the same yields 
were obtained irrespective of whether the nitrogen was as 
nitrate or ammonia. June, 1914, was 4 degrees colder than 
June, 1915, and there were quite hard frosts up to the end of 
the month. This gave a poorer chance for the nitrifying organ- 
isms to render the sulphate of ammonia available. This may 
account for the reduced yields from the sulphate of ammonia 
in 1914. Plots 128 to 131 in 1915 were planted May 18. May 
ro there was a rainfall of one and a half inches. While sul- 
phate of ammonia is as easily dissolved in water as is nitrate 
of soda, it does not leach out of soil nearly as fast. It wouid 
seem, comparing the results from the first series with the 
duplicate series, that the heavy rain of the roth carried off 
much of the nitrate of soda which reduced the yield because 
of the lack of available nitrogen thus brought about. The 
higher temperature (average of 4 degrees) of June 1915 over 
I914 seems to explain the yields from the duplicate plots being 
practically the same with nitrate of soda as with sulphate of 
ammonia. . 

The average yields from the different test plots for the two 
years are given in the table on the page that follows. 

It will be noted that for the two years the sulphate of 
ammonia plots have somewhat larger yields than those ob- 
tained from the nitrate of soda plots. The organic nitrogen 
does not appear to be as completely available as either that of 
the nitrate of soda or the sulphate of ammonia, This is in 
accord with earlier trials made at Houlton where the organic 
nitrogen seemed to delay the maturing of the crop, thereby 
decreasing the yield. Experiments of this kind can give con- 
clusive results only after a number of years trials, This ex- 
periment is to be repeated in 1916. 
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Sulphate of Ammonia and Nitrate of Soda Experiment, 1914 
and IQ15. 
Yield nm Barrels Per Acre. 


MERCHANTABLE. TOTAL 
TREATMENT. 
1914 | 1915 Average| 1914 1915 Average 
y | 
2 nitrate of soda............ _ 120.2 113.2 116.7 127.2 119.9 | 123.6 
2 sulphate of ammonia...... 110.3 119.5 114.9 121.3 125.4 124.5 


ole 


nitrate of soda, 4 sulphate of 
AMMONIA. howe eke wenels 116.3 117.9 117.1 123.1 121.9 122.5 


nitrate of soda, 4 organic..| 119.8 111.4 115.6 126.0 117.0 121.5 


3 
% sulphate of ammonia, 3 or- 
ERIC. 2 66 0b Ue en Ore 110.2 109.3 109.8 118.0 116.2 UWilZ/ il 


PREPARING LAND WitH DYNAMITE. 


There has been extensive propaganda by the interested mak- 
ers of dynamite as to its agricultural use. Trials were under- 
taken at Highmoor Farm in 1912 with dynamite in the field 
and in the orchard. ‘The actual work of preparing the land 
with dynamite was under the direction of an expert sent out by 
one of the powder companies. 


EXPERIMENTS WITH FIELD CROPS. 


An acre and a half of land, the soil of which is fairly uni- 
form, that was in pasture and apparently had not been in 
crop for twenty-five or more years, was made free from 
stone, divided into three uniform plots of a half acre eacn, 
and treated as follows in September, 1912: One-half acre was 
plowed and then sub-soil plowed. Another half acre, che 
middle one, was prepared by boring holes 30 to 36 inches deep 
a rod apart and discharging one-half pound stick of 20 per 
cent dynamite in each hole. The third plot was plowed in the 
usual way. The plan involved leaving the whole field to be 
treated alike each year to see if any difference could be noted 
in the resulting crops due to the three different methods of 
preparation. 

The soil is the usual rather moderately heavy loam of High- 
moor Farm which is underlain with a very difficultly penetrable 
sub-soil. In the spring of 1913 the whole field was plowed 
and the proper seed bed made for the planting of potatoes. 
The field was planted to potatoes in 1913, to corn in 1914, 
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and to rape in 1915. Careful records were made during 
growth and at the time of harvest. There were no appreciable 
differences in the crop on the different plots. 

This experiment seems to clearly indicate that under the 
soil conditions at Highmoor Farm there is no advantage what- 
ever in the use of dynamite for loosening soil for field crops. 


EXPERIMENT IN SETTING APPLE TREES. 


Also in 1913 it was necessary to reset part of the Baldwin 
orchard. Part of these trees were set in the usual way, by 
digging holes in the spring with a spade, thoroughly mixing 
the soil and setting out -as commonly practiced by orchardists, 
and part by loosening the soil by the explosion of sticks of 
dynamite in the fall of 1912 and setting the trees in the spring 
Of 1O13 

The soil on Highmoor Farm is a rather moderately heavy, 
reddish loam underlain with a very difficultly penetrable sub- 
soil. In the orchard in question the surface soil contains 
rather more sand, and is consequently somewhat lighter than on 


_most of the farm. The sub-soil runs from 7 to 15 inches under 


the top soil. It is sandy but is “greasy” and will hold water, 
as the puddles show. Regardless of the presence of sand the 
sub-soil is very compact and impenetrable. 

The topography is such in this orchard, for the most part a 
gentle slope to the west, that good, natural surface drainage 
is secured. The only pockets where water waq likely to 
stand or where the surface drainage was poor have been 
underlain with tile. 

In blowing holes for setting the trees the charge of dyna- 
mite was inserted at the depth of from 30 to 36 inches. The 
material encountered toward the bottom of the holes consisted 
of a very resistant hardpan which was very hard to break, 
therefore one stick of extra 20 per cent dynamite was used in 
each hole, instead of one-half stick as was originally planned. 
The expert reported as follows regarding a test hole put down 
to a depth of 36 inches and loaded with one cartridge: ‘This 
blew but a small amount of dirt out of the hole. A man was 
put to work digging out loose material, and we found that 
there was very satisfactory loosening to a depth of 36 inches 
with lines of breakage extending in all directions from the 
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point of the shot. This was considered very satisfactory, so 
we proceeded to blast the other holes in like manner.” [n 
writing of digging into another hole on similar soil on another 
part of the farm he said: “This shattering seemed to dip 
slightly upward in all directions.” 

In the spring of 1913, 126 young Baldwin trees were set 
where the holes were blasted with dynamite the fall before, 
At the same time 52 other trees from the same lot and similar 
in every respect were set in the same orchard in the usual 
manner by digging the holes with a shovel. In both cases, 
whether dynamited or without, a large hole was dug and then 
filled with top soil to where the tree was to be set. This was 
necessary in both instances for the object of dynamiting was to 
shatter the sub-soil rather than to simply make a hole. There- 
fore, little or no hand labor was saved by the use of. dynamite, 
So far as the location of the trees in the orchard was con- 
cerned, the conditions were ideal from an experimental stand- 
point. Since they were to replace trees which had been re- 
moved in different parts of the orchard for one. cause or 
another chance rather than design determined where they 
should be placed. Consequently they were scattered indiscrimi- 
nately through the orchard, and those which were dynamited 
or simply shovel dug were mixed in with each other without 
any particular order. 

The primary object of the experiment was to see whether 
or not the trees would make a better or more vigorous growth 
where the subsoil had been shattered with dynamite. So far 
as could be judged no difference in this respect occurred as tite 
result of growth in 1913 and 1914. In the spring of 1915 
some rather unexpected, comparative results were obtained. 

Good growth was made during both seasons and in the fall 
of 1914 all of the trees appeared vigorous and healthy, Early 
in the spring of 1915 it‘was evident that a considerable amount 
of winter injury had occurred, and that many trees were 
killed back to within 12 to 18 inches of the ground. Some of 
these, however, were killed nearly or quite to the soil line. 

In the latter part of June, when it was felt that the full 
extent of injury would be apparent, the Station pathologist 
made a careful inspection of all of these Baldwin trees which 
had been set in 1913. The object of this inspection was to 
obtain accurate data as to the character and extent of the 
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injury on each individual tree, simply as a matter of record. 
Up to the time of making this record he had only a very gen- 
eral knowledge of the dynamiting experiment and knew nothing 
of the plan followed with reference to the distribution of the 
dynamited and non-dynamited trees in the orchard. 

In taking the record it was very evident that there was r9 
1elation between the location of individual trees in the orchard 
and the amount of winter injury observed, but some striking 
results were obtained when the observations were tabulated 
in comparison with method used in setting the trees. Out of 
126 trees in holes previously dynamited 49 or nearly 39 per 
cent were either killed or badly injured. In the case of the 
52 trees set in shovel dug holes only 4, or less than 8 per cent 
suffered in like manner. ; 

No attempt was made or should be made to draw general 
conclusions from these figures obtained in this single orchard. 
What happened here might not occur under different soil condi- 
tions. Nevertheless, it is quite evident that the method of 
dynamiting followed is not adapted to setting trees in the soil 
cn this individual farm. The use of dynamite the preceding 
fall in no way decreased the cost of setting the trees in the 
following spring. There was no greater growth where dyna- 
mite was used than where it was not. The losses from winter 
injury were 5 times greater where dynamite was used. Based 
on the results where the trees were set in shovel-dug holes the 


-probable loss from winter injury among the entire 178 wouid 


be approximately 14 trees. Similarly had all the trees beeu 
set in dynamited holes, the expected loss would be about 69. 


ARE SHEEP PROFITABLE IN MAINE? 


The Station Council at its meeting in April, 1914, authorized 
the purchase of grade sheep sufficient to stock Highmoor Farm 
for the purpose of studying the question as to whether sheep 
can or cannot be profitably raised in Maine. The sheep were 
not to be pure bred or of fancy type. This was to preclude 
their being sold at high price because of breeding. Nor were 
they to be early bred to produce “hot house” lambs for the 
high price of the early market. They were to be just plain 
sheep such as any ordinary farmer could carry. They were 
to be good grade stock, bred for wool and lambs. The income 
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was to be from wool and meat sold and from the manure 
produced as a by-product. While care was to be exercised in 
handling the sheep, no high priced labor was to be used. Nor 
was a special “shepherd” to be employed. 


ITEMS OF COST. 


There will always be an expense for fitting up and maintain- 
ing pastures, buildings, etc., for sheep that will vary on different 
farms and with different farmers, The overhead charges, such 
as interest, taxes, and the like will also vary with varying 
conditions, In an experiment conducted by the Station, where 
it is necessry to keep individual records, buttons for the ears 
and time involved in note taking are expense items that the 
ordinary farmer need not be at. The cost of fencing the pas- 
tures, erecting shelters in the pastures, fitting up the barns for 
winter quarters, expenses for piping water, water troughs, 
sheep dipping tanks, shearing machine, root and feed cutters, 
rent of land for pastures and crops for the sheep, while neces- 
Sary expenses that must be taken into account by the practical 
farmer, are omitted from this account. The items included 
are initial cost of sheep, cost of labor in care of sheep and 
growing crops for the sheep, cost of purchased food and <!- 
lowance for hay and straw fed, the cost of dips and other 
medicines, and the cost of the seed for crops fed. 


THE FLOCK. 


The sheep were purchased from what is probably the largest 
sheep farm in New England. The proprietor is a great believer 
in sheep. And although he does not keep an at all accurate 
account of income and outgo on his sheep proposition believes 
tliem to be profitable. His interest in the proposed project at 
Highmoor Farm was one strong reason for its being under- 
taken. He sold to us 75 ewes and their lambs to be delivered 
in the early summer of 1914. These were to be grade Hamp- 
shire of two and three years of age. The lambs that were 10 
come with them were to be sired by pure bred registered Hamp- 
shire bucks. The lambs with the ewes were, therefore, at 
least three-quarter Hampshire. It was stated that the ewes 
would probably average rather more than a lamb each. The 
whole selection of the stock was left by us to the owner and 
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his shepherd. Three registered Hampshire bucks were pur- 
chased in the fall of 1914 from the same grower. The lambs 
of 1915 are from the ewes purchased. None of the 1914 
lambs were bred that year. 

The expenditures and receipts are shown in the tabulation 
that follows. The items are discussed beyond the table. 


*Sheep Account for Year July 1, 1914, to June 30, 1915. 
Inventory and Expenditures. 


SE WEE AU POGUE Men it gts MORN eg eeehs chon eens $375 00 


G6 lamas at: Samer ceie cheek. We lakeeks cheese ce en ieee 165 09 
Be DUCK OMAP RD Zia tc, \awsack sins tines aiene Siebun gh. key 75 00 
Bran and middlings, 7,000 pounds 202. .2. 62. ae: 105 40 
@il meal) and gluten meal; qoo pounds *: 3). 22... 15. 95 
Gornbmieal ee A@ompouricl sit tM 1 ie ye ade aes eee 38 40 
Gromimeioats ms buShels\ clei eeec: Geel anrc wise sicet emer 28 60 
TELA CRAG OOOMEDOUIG Si ale hee. ten nate mec iy ee 273 co 
Straw, O,000 pounds |. “Ko ac tee sen ey I5 00 
SSE ADEOZ ELD DSI aVEIIS) 1, aaa ee Un a RR I eR ate oo 1 to 
Rape and turnip seed for field planting ........... B22 
MODACO. aipsa mete... iil. Ade Ce ae ee 27) 4, 
Man labor on sheep and crops for sheep, 1,012 hrs. 180 10 
Lilonsevlabontonsesop- 10) isis ais seer eee 2 45 
$1,306 63 
Receipts and Inventory. 
Sheep mancevainaibspso@lele << <1: asc i eee ae ete $127 25 
Wool coli tenmecrnemene a if Ns eee ttn Ar ah ee rare eet 158 62 
Manure (estimated value when drawn to the fields) | 24 00 
67 oldvewes onvhand |une#sO, TOUS. serie eee 335 00 
22 yearling ewes on hand June 30, 1915 ......... IIO OO 
4z ewe lambs ‘on hand June 30; 19157...) 2222.5. 126 00 
31 buck lambs onwnand™ ine: 20. LOU)... seen 93 00 
3 registered bucks on hand June 30, 1915 ....... 75 00 
Foss ‘onPoperationwio media ste nis canon 257 75 
$1,306 63 


*Pasturage, use of land for crops and buildings for summer shelter 
and winter housing, interest on investment and other overhead charges 
are not included in this account. 
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EXPENDITURES. 


The Cost of the Sheep. The sheep were shipped about the 
first of July and were unloaded from the cars the evening 
cf the day they were loaded at the shipping point. There 
were 75 ewes and 55 lambs with them. The price paid 
was (including freight) $755.15 for 75 ewes, 55 lambs, and 
geecesisterea Llampshire bucks. Im order to bring the 
financial calculations to a comparable basis, the sheep aye 
considered in the account as though they cost $5 each 
and the lambs $3 each, as that is the value the farm 
superintendent used in the 1915 inventory. The bucks are 
carried in the inventory at the price paid, deducting shipping 
charges. This depreciation in valuation has no bearing at all 
on the question of whether we did or did not pay a fair price 
for the sheep. It is merely to put the matter on a comparable 
basis. Some of the sheep were older than was agreed. One 
experienced handler of sheep claimed that a few of them were 
as old as 8 years. But as there is no way of telling a sheep's 
age after she is 4 the statement of the seller’s shepherd that 
none of them was over 6 years old may be accepted, The oldest 
ewes have been replaced by the yearling ewes of our own 
raising. The sheep as sent were a good looking lot and have 
steadily improved under Highmoor Farm management and 
conditions. 

The Food. The three pastures have about 100 acres. They 
ate fenced with a very heavy wire fence that is dog-proof 
and nearly man-proof. They are well equipped with shelters 
and supplied with abundant water. They are adjacent to the 
fields where crops are grown to supplement the pasture in 
case of shortage. Rape is grown and fed by cutting or by 
pasturing, according to circumstances. Turnips are grown for 
winter feed. Only first quality hay is produced on the farm. 
There are no fine, light yielding grasses on the farm, Hence, 
hay must be valued at what hay is worth to sell. Probably no 
man who keeps a labor account would continue to grow June 
grass for hay, as keeping account of time and yields would 
show the high cost per ton of such hay. 

About 95 sheep, lambs and bucks, were carried through the 
winter of 1914-15. They ate about 6 tons of grain and 23 
tons of hay, which at cost for the grain and selling value of 
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the hay at the barn, aggregated $477, or about $5 each. They 
were also fed some cull apples and the turnips that were 
grown on an acre and a half of land. 

The seed for crops is for two years, and the labor includes 
the planting of the 1915 as well as the cost of the 1914 crops. 

Disease and Parasites. The cost for dips is out of all 
proportion to what it will be in succeeding years. The sheep 
as received had a good many ticks and two dippings were 
necessary. They were cleaned up so thoroughly that careful 
examination failed to show a single tick this fall. During the 
year there were the usual parasitic troubles, but they were 
successfully handled without loss. , 

Labor. No labor is charged against the sheep except for 
time actually put in necessary care of the flocks, the pastures 
and the crops for the sheep. The farmer who does not keep 
a labor account has little notion of the large amount of time 
that is used in “chores.” On both of the Station farms daily 
records and weekly reports are made of the time of all em- 
ployees. From these records it is possible to tell exactly what 
each person was doing at any hour of any day. Most of the 
labor is for work of investigation in which labor cost cannot 
be taken into account. The sheep problem is the only one on 
farm management that has been undertaken. The study of the 
records on this experiment discloses, as it doubtless would on 
any other similar study, that labor is a very large item of 
expense. The labor cost for the year was about $2 a sheep. 

Losses. There were two deaths that autopsies did not satis- 
factorily explain. There was little loss of lambs at lambing 
time. Not all of the ewes proved to be with lamb and these 
have been sold for meat. 


RECEIPTS AND INVENTORY. 


Sales. The wool, sheep and lambs sold were probably as 
well marketed as the average farmer could expect. No at- 
tempt to market in any unusual way was attempted as that 
would have been contrary to the plan of the experiment, 

Manure. The plant food in the feed consumed was worth at 
usual fertilizer values in the neighborhood of $200. It may 
be that the farm superintendent underestimated the value of 
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the sheep manure, and that it was worth more than is credited. 
It is not the fault of the sheep if faulty handling of the manure 
results in loss. The manure was left under the sheep during 
the winter as is customary with all handlers of sheep the 
writer has knowledge of in the East or the Middle West. Jt 
is commonly supposed that the compacting of the manure an:l 
the moistening from the liquid excretions will prevent losses. 
From our experience this seems more than doubtful. The 
present year (1915-6) it is proposed to know the exact value 
of the manure. For this purpose a water tight, covered manure 
receptacle has been built and the manure will be moved to 
this monthly. Swine are being kept on the manure. A finan- 
cial account is being kept with swine. The manure will be 
sampled and analyzed when hauled to the fields. In this way 
it is hoped to give an exact credit value to the manure for 
IQI5-6. 

The Inventory. The sheep are in excellent condition. The 
increase in flock for 1915 is very good—something more than 
a lamb to a ewe. ; 

Summary. The cost of the operation for the year 1914-5 
was $1,306.63. The sales and inventory aggregated $1,048.67. 
The total loss without any consideration of overhead charges, 
depreciation of plant, rent of land, interest on investment, =r 
taxes that a farmer would pay, was $257.76, or about $3.45 tor 
each of the old ewes. 


CRITICISM OF THE EXPERIMENT. 


The flock has been visited at times by experts who have 
expressed themselves pleased with the sheep and the way they 
are handled. Helpful suggestions have been constantly sought. 
When it was found that the operation for 1914-5 had been 
at a loss a statement was sent to leading sheep men for criti- 
cism and suggestions. “Later practically the same statements 
were given wide circulation through publicity letters. An at- 
tempt by the help of the Station Directors and Commissions 
of Agriculture of the New England States was made to learn 
if there were any people in New England keeping sheep on 
at all large scale that knew they were making a success of the 
business. A few were found who were supposed to be making 
money from sheep husbandry but none of these had kept 
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account of the cost of labor and of home-grown food consumed. 

Thus far no criticisms have come to our attention that point 
out reasons for failure other than those outlined in the pub- 
licity letter and in this article. Were it not for the fact that 
the balance is on the wrong side of the account the Station 
would feel content with everything in the experiment other 
than the care of the manure. The sheep have done well and 
look well. Comparisons with exact feeding experiments made 
at other places indicate that the cost of feed is not greater 
than is to be expected with purchased food. There are few 
data relative to labor costs in sheep feeding experiments. 


THE EXPERIMENT IS BEING REPEATED. 


It is recognized that there were a number of things that 
interfered with the success of the trial. For this reason the 
loss for 1914-5 was charged off and the whole experiment 
started over again, without prejudice, July 1, 1915. The older 
sheep were disposed of, the yearling lambs are bred to regis- 
tered sires, and enough of the ewe lambs were kept to replace 
the ewes that should be removed another year. These are all 
inventoried at meat prices. Barring accidents, there would 
seem to be no reason why the sheep will not have the best 
possible chance to make good this year. 


BULLETIN 247. 


REPO OF THE FIRST JERSEY SIRES” FUPURITY 
TEST OF THE AROOSTOOK JERSEY 
BREEDERS’ ASSOCIAION, 


RAYMOND PEARL, 


THE VALUE OF SIRES’ Fururity TEsTs. 


Some readers may wonder what relation such a Sires’ Futu- 
rity Test as that discussed in this report has to the investiga- 
tional work of the Maine Agricultural Experiment Station 
along cattle breeding lines. Superficially it might be supposed 
that the only value of such a Sires’ Futurity Test was in ‘is 
advertising worth to the winning party. In the judgment of 
the writer of this report such a conclusion would be very far 
{rom the truth. On the contrary, it is believed that such Sires’ 
Futurity Tests as that here reported have in them possibilities 
of very great value for the improvement of live stock. Just 
what the nature of these possibilities is will be set forth briefly 
in the following paragraphs. 

Certainly a most significant result which has come out of 
the investigations in animal breeding which have been carried 
on by the Maine Agricultural Experiment Station during the 
past eight years is that which has demonstrated that the on'y 
certain test of the breeding worth of an individual in breeding 
for performance is the progeny test. This is true whether one 
is dealing with egg production in poultry, or milk production 
in cattle. In the present state of knowledge certainly (and 
probably the same will always be true) it is not possible to 
make any sure prediction either from the appearance of an 
animal alone as to whether its progeny will be uniformly high 
producers of milk, eggs, or whatever other qualities we are 
seeking. The only certain way to test this is by measuring the 
performance of the progeny. This is the same principle which 
has proven so fruitful in plant breeding work. 
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Now a Sires’ Futurity Test, such as that here reported, is in 
principle nothing whatever but a progeny test. Such a Sires’ 
Futurity Test is a direct practical application of the teachings 
which have come out of the theoretical investigations of. tie 
Maine Agricultural Experiment Station, On that account the 
Station is interested in such tests. We believe that they torm 
one of the surest ways of helping towards the improvement of 
the cattle in any community. The Station stands ready at any 
time to help other associations to inaugurate such Sires’ Fu- 
turity Tests just insofar as its resources of time and money 
will permit. . 

While the Station does no extension work in the ordinary 
sense of that term, it is, and must necessarily always be, inter- 
ested in helping towards the practical application of the results 
of its theoretical investigations, As a general policy in this 
direction it seems desirable for the Station in the first instance 
to work out, considerably in detail, in actual cooperation with 
the farmer or association of farmers, the methods of making 
such application. This is what we have tried to do in connec- 
tion with this Aroostook Jersey Sires’ Futurity Test. Once 
having worked out such a set of detailed plans, and having 
found by actual experience that they operate satisfactorily in 
practice, there is then no need for the Station to continue in 
the future doing the same thing over again. With the sug- 


-gestions and results set forth in this present report it should 


be possible for any breeder’s association or cow test associa- 
tion to carry through the plan of a Sires’ Futurity Test on their 
own account, and without any help from the Station other than 
advice, if needed, and possibly arrangement as to official super- 
vision of the test. 

At the outstart the absolute magnitude of the records made 
ir stich tests are not of primary importance. The great thing 
is to find out just exactly by comparative test what a sire is 
transmitting in the way of milk producing qualities. To reach 
their highest value such tests should include more animals 
than did this Aroostook Test here reported. Efforts should be 
made if possible to include two or three daughters at least 
from each sire entered. This will not only add to the interest 
of the contest but immeasurably to its value. 


JERSEY SIRES’ FUTURITY TEST. 39 


This idea of Sires’ Futurity Test work might very well he 
incorporated into the activities of the cow test associations. 
As at present carried out cow test association work pays little 
or no attention to matters of breeding. But, beyond doubt or 
question, a permanent, productive, livestock husbandry rests, 
in final analysis, on breeding. The dairy husbandman cannot 
regularly or indefinitely depend on buying his stock from other 
people. He must if he is to stay permanently in the business 
and get the maximum profit out of it breed his own animals. 
In the improvement of his herd by breeding lies his best hope 
of increasing profits as time goes on. No better means than the 
progeny test can be found for heiping such progress along. 


History oF THE ARoosrooK JERSEY Sires’ Fururitry TEs'r. 


The first Sires’ Futurity Test of the Aroostook Jersey 
Breeder’s Association was held at Aroostook Farm, Presque 
Isle, Maine, November 15, 1915, under the auspices of the 
Maine Agricultural Experiment Station. 

The following brief summary of the facts peeay dime the in- 
auguration of this Sires’ Futurity Test deserves permanent 
record for its historical interest. At a meeting of the Aroos- 
took Jersey Breeder’s Association held at Mapleton, March 20, 
1912, it was decided to hold a Sires’ Futurity Test. Mr. E. L. 
Tarbell, Mr. A. E. Mooers, and Mr. EF. L. Johnston were made 
a committee to arrange for it. It was voted that the entrance 
fee for the bulls should be $5.00 each and that the entries shout! 
be closed July 1, 1912. At a meeting of the Association held 
in Houlton, June 21, 1912, it was voted that the entry fee for 
the heifers should be $1.00 at the time of entry (which should 
be on or before December 31, 1913) and $1.00 additional to be 
paid before the actual test was made. 

At a meeting held:in Presque Isle, December 10, 1912, a 
committee was appointed to formulate rules for conducting the 
Test. This committee consisted of Mr. A. E. Mooers, Mr. 
E. L. Johnston and Mr. J. M. Cottle. At a meeting held in 
Easton, March 11, 1913, it was voted to reopen the Futurity 
Test to bulls in service in 1912 and closed the same on April 
30, 1913. 

At a meeting held in Presque Isle in December, 1913, the 
Committee on Rules presented their report. Inasmuch as the 
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rules adopted were subsequently modified it does not appear 
necessary to give the report of the Committee in detail here. 
The most important points of the report were that the milking 
test of the heifers be held in November, 1915; that this test 
should be for 7 days; that all the heifers should be tested ia 
one barn and looked after by one man; and that the tester 
shall be qualified according to the rules of the American Jersey 
Cattle Club, that is he must be a (ape eseniye of the Maine 
Agricultural Experiment Station. 

The treasurer reported at a meeting in Westfield, March 19, 
1914, that 16 heifers had been entered in the Sires’ Futurity 
Test in addition to 6 bulls and that $50.00 derived from the 
entry fees of these animals was on deposit. 

At a meeting of the Association held in Stockholm, June 24, 
1915, final arrangements of the details of the Futurity Test 
were discussed by the Association in consultation with the 
writer of this report and the rules set forth in a later section 
were adopted. It was voted to instruct the treasurer to receive 
entries until October 1, 1915, of bulls complying with the rules, 
at $10.00 for each bull and one heifer, and $3.00 each for each 
additional heifer. 

Following this meeting at Stockholm the late Mr. E, J. Tar- 
bell, Secretary of the Aroostook Jersey Breeder’s Association, 
whose untimely death removed from the ranks of Jersey breed- 
ers in Maine one of their keenest, ablest and most progressive 
personalities, and the present writer, took up with the American 
Jersey Cattle Club the question of a suitable prize for the sire 
winning the Futurity Test. 

Realizing the importance and value of a Futurity Test as an 
aid in the improvement of the Jersey Cattle of the State, the 
officers of the American Jersey Cattle Club donated a mag- 
nificent silver cup, of a value of $100, to be awarded annu- 
ally to the sire winning the Test under the rules set forth ‘n 
a later section of this report. 


THE PURPOSE OF THE JERSEY SIRES’ Futurity TEsv. 


The idea underlying the inauguration of the Sires’ Futurity 
Test was that the surest indication that anyone can have of 
the breeding worth or value of an animal lies in the perform- 
ance of its progeny. The only way to tell whether a Jersey bull 
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has the ability to transmit high milking qualities to his daugh- 
ters is to see by actual test whether a fair sample of those 
daughters are high producers of milk and butter fat. In draw- 
ing up the general plans for the Sires’ Futurity Test it was 
decided in the first place that heifers should be eligible to com- 
pete in this test even though they were not eligible for registra- 
tion in the Herd Book of the American Jersey Cattle Club. Or, 
in other words, a heifer’ out of an unregistered dam might 
compete in the Test provided her sire was a registered Jersey 
bull and had been duly entered for the Sires’ Futurity Test. 
The only bulls eligible to entry in the Test were such as were 
actually registered as pure bred Jersey cattle in the Herd Book 
of the American Jersey Cattle Club. 

It might at first thought be supposed that the Test should 
have been restricted to pure bred registered heifers rather 
than opened to grade heifers as well. This point of view wouid 
appear to be too narrow. One of the very important functions 
of a pure bred bull in any farming community is to bring 
about the improvement of the grade stock kept in that commu- 
nity. It is quite as much, or even indeed more, to the credit 
of a sire if his get from grade dams is of superior quality as 
well as his get from pure bred dams. 

There can be no question that the Sires’ Futurity Test idea 
is one of the soundest and best methods for the improvement 
of the average quality of the live stock in a community or 
state that can be devised. It is greatly to be hoped that the 
same idea will be taken up in this State for other breeds as 
well as the Jersey, and that we shall see county and state wide 
tests of this sort as annual affairs. 


Ruies UnpER WHICH THE 1915 TEst Was ConpbucTED. 


Since the whole matter of a Sires’ Futurity Test based on 
performing ability in milk production was an entirely new one, 
the members of the Association and the writer of this report 
felt it not only desirable but necessary to proceed somewhat 
tentatively in formulating rules. In this section of the report 
it is proposed to set forth briefly the rules and conditions under 
which this first test actually was carried out, together with some 
explanation of the reasons for the rules. It should be under- 
stood that these rules are not to be regarded as ideal in the 
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niunds of their formulators, nor as final. The definitive ruies 
for the conduct of future tests have not yet been drawn up “1y 
the Aroostook Jersey Breeders’ Association, The only definite 
and final rules in connection with the whole matter are those 
governing the award of the American Jersey Cattle Club’s cup. 
These rules are set forth in the next section (see p. 45). 

As actually carried out the first test operated under the fol- 
lowing rules: 

1. Heifers dropped in the calendar year 1913 were eligible 
to compete in the Test. 

2. The production of butter fat in a period of 7 days, all 
of the heifers being tested at the same time in the same barn, 
was taken as a basis for the placing of the awards. 

3. In order to put all heifers on a perfectly fair and equiia- 
ble comparative basis, the actual milk and fat production 
records were corrected for the age and stage of lactation of 
each heifer at the time when the Test was made, These cor- 
rections for age and stage of lactation were based on correc- 
tion tables covering these points which have been worked out 
in the Biological Laboratory of the Maine Agricultural Ex- 
periment Station and will shortly be published in full. The 
corrections rest on a much sounder scientific basis than those 
made by any other plan hitherto devised. In particular they 
are much more just and accurate than the rules for taking 
account of age in the testing of cows for advanced registry by 
any of the registry associations in this country. The actual 
table on the basis of which the records of the 1915 Futurity 
‘Test were corrected is published as Table 2 of the present 
writer's “Report of Progress on Animal Husbandry Investi- 
gations in 1915”, page 5*. 

4. Each owner having one or more heifers entered in the 
Test was required to provide whatever he wanted fed to his 
animals beyond hay and potatoes. These parts of the ration 
were furnished by the Station. Each owner was allowed per- 
fect choice as to what his animals should be fed during the 
Test. This seemed much fairer than it would have been to 
put all the heifers on the same ration. In case any owner failed 
to furnish instructions as to how his animals should be fed 


*Me. Agr. Expt. Station Circular No. 519, Dec. 1915, pp. 1-28. 
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they. were to be given a standard grain ration. As a matter of 
fact no owner failed to specify how he wanted his animals fed. 

5. Any owner might have his heifers milked as many times 
during the day as he desired. As a matter of fact, all agreed 
on three milkings per day, morning, noon and night. 

6. Samples of the milk from each milking were taken by 
the Supervisor of the Test, Mr. C. H. White, a member of the 
staff of the Maine Agricultural Experiment Station, and 
shipped to the Station. The determinations of fat percentage 
were made by the Station chemists. The Supervisor of the Test 
weighed the milk from each cow at each milking, took all 
weights of feed, etc. The Test was officially under the direc- 
tion and supervision of the present writer, Mr. White acting as 
his agent. 

7. That heifer was adjudged the winner which produced in 


the 7 days the largest total number of pounds of butter fat — 


after proper correction for age and stage of lactation as set 
forth above. That heifer was adjudged second in the Test 
which produced the next largest total number of pounds of 
butter fat after correction, and so on, 


ADDITIONAL SUGGESTIONS REGARDING METHODS OF CARRYING 
OUT SIRES FUTURITY TESTS. 


There are some points in the rules set forth in the preceding 
section which possibly require further comment. One of the 
first points needing consideration is in regard to the bringing o: 
the animals all to one place for testing, This regulation is 
likely to be opposed by the wealthy breeder who is doing ac- 
vanced registry work. To him it is perfectly easy to arrange 
for a 7-day test at any time in his own barn as a part of his 
regular work, even the official tester in some cases being a 
person already in his own employ. Under these circumstances 
it would be much more convenient for such breeders to have a 
Futurity Test conducted, so far as his own animals are cor- 
cerned, in his own barn. The situation is very different, how - 
ever, in regard to the small breeder in an outlying section of 
the state, where no official tester is located near at hand. Ifa 
plan of the sort mentioned were adopted it would mean thet 
the small breeder could never by any possibility compete, or 
enter animals, because the expense of having a tester for his 
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heifer or heifers alone for a period of seven days would ne 
absolutely prohibitive. It would cost him so much that he 
would be foolish to enter the contest, even though he were 
sute to win. 

Another factor enters here too, The men who are doing 
advanced registry work are, to a considerable extent, well-to-do 
or wealthy breeders, who are able and willing to hire expert 
herdsmen, and give them special training in regard to the fit- 
ting and handling of animals to make high advanced registry 
records, The fitting and handling of animals for these high 
records is a matter requiring the skill of an expert. The results 
obtained may or may not have a significant bearing upon the 
question of the true innate inherited capacity of the animal in 
regard to milk production. Now the basic purpose of a Sires” 
Futurity Test is to get trustworthy evidence on a practical 
breeding problem. It aims to find out the true breeding worth 
of different individuals and strains of blood. This means that 
the test must be made under what might be called average 
working conditions for cattle. The scientific correction cf 
records with respect to age and stage of lactation makes it 
possible to carry out a Sires’ Futurity Test at a central place 
and at one time for all animals competing, and still get abso- 
lutely reliable and perfectly fair results. This plan of testing 
heifers all at the same time, regardless of when they freshen, 
and then correcting the results on a scientific basis so as to 
make them all strictly and justly comparable, eliminates for all 
practical purposes the element of expert skill in jockeying cows 
for high records, and puts the animals of the small and inex- 
perienced breeder on a fair basis of competition with those 
of the larger breeder, who from long experience in advanced 
Tegistry work knows all the “tricks of the trade.” 

In carrying out such Sires’ Futurity Tests at a central place 
and at a given time it is by no means necessary to have large 
transportation costs or to subject the animals to dangerous risks 
of catching cold, etc. In the first place the actual milking tests 
should be made more or less local affairs, the heifers being 
brought to: some center readily accessible to a group of en- 
trartts. For example, it would be perfectly fair at any time to 
require that heifers competing in such a test within the borders 
of Aroostook county should be brought to Aroostook Farm at 
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Presque Isle for testing. If such a test were to be held in the 
southern part of the state, it would be equally fair to require 
that heifers entered from Kennebec, Franklin or Androscoggin 
counties should be sent to Highmoor Farm at Monmouth for 
testing. Cow test associations undertaking the work in other 
parts of the state could arrange to have the milking test brought 
off at the barn of some one of their members whose location 
was central, and who had sufficient barn room to accommodate 
for a week the heifers entered. 

In regard to the time of year when the test is held, it 1s 
probably to be regarded as generally undesirable to hold a test 
so late in the fall of the year as this Aroostook test was held. 
lt would seem much more desirable to make the test a summer 
affair. Of course the only thing that it is necessary to take ac- 
count of 1f one is to change the date of the test is also to change 
the dates within which an animal will be eligible for entry. 
Thus to take a concrete example, suppose it were thought de- 
sirable to hold a Sires’ Futurity Test in June. As a matter of 
fact, June would in some respects be a good month in which 
to hold such a test. It is a month in which the weather condi- 
tions are favorable and it comes after the heavy work of plant- 
ing and before the beginning of haying and other summer 
operations. In case such a test were planned, let us say, for 
june 1916 it would then seem desirable to make the requiremerit 
that any heifer would be eligible for entry in this competition 
which was dropped between the dates of September 1, 1913. 
and September 1, 1914. 


RULES GOVERNING THE AWARD OF THE AMERICAN JERSEY 
; CATTLE CLUB'S CUP. 


I. This cup, valued at $100.00 will be awarded annually 
under the conditions hereinafter specified, to the owner who 
entered the winning sire; in the Maine Jersey Sires’ Futurity 
Test, held annually under the auspices of the Aroostook Jersey 
Breeder’s Association. 

2. Any animal to be eligible for competition for this cup 
must be a pure-bred Jersey bull, registered in the Herd Book 
of the American Jersey Cattle Club, and properly entered in 
the Maine Sires’ Futurity Test according to the rules and regu- 
lations of that test. 
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3. Of eligible bulls, as specified in paragraph 2, that bull 
shall be adjudged, in each year, the winner of the American 
Jersey Cattle Club’s Maine Sires’ Futurity Test Cup, which has 
the highest total performance score to his credit. 

4. The total performance score of a bull shall be calculated 
in the following manner: 

a. All heifers in the test will be graded in order of the total 
pounds of butter fat produced in the seven days of the test, 
after correction for exact age and stage of lactation, as set forth 
in detail in the general rules of the Maine Sires’ Futurity Test 

b. The corrected butter production (in pounds and tenths) 
of each heifer shall be treated as follows in determining the 
total performance score of her sire: 

1. The corrected butter fat production of the first or win- 
ning heifer shall be multiplied by 5. 

2. The corrected butter fat production of the heifer having 
the second highest record shall be multiplied by 4. 

3. The corrected butter fat production of the heifer having 
the third highest record shall be multiplied by 3. 

4. The corrected butter fat production of all heifers finish- 
ing fourth or lower in the test shall be multiplied by 1. 

5. No corrected butter fat production of less than to Ibs. 
in the seven days shall be counted in any manner in making up 
the total performance score of a bull. 

6. The sum of the figures, obtained in the above describea 
“manner, for all of the daughters properly entered and complet- 
ing the test of any sire, shall constitute the Total Performance 
Record of that sire. 

5. The name and registry number of each bull winning ive 
cup, and the name of the owner of that bull at the time of his 
entry into the Maine Jersey Sires’ Futurity Test shall be en- 
graved upon the cup. 

6. If any bull shall win the cup three times. whether in suc- 
cession or not, the cup shall then become the permanent prop- 
erty of the owner of that sire; provided, however, that the bull 
shall be owned by the same person at the time of each “such 
winning. 
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ANIMALS IN THE 1915 TEST. 


While a considerable number of animals were entered for 
the 1915 Sires’ Futurity Test, the great majority of these ani- 
mals failed to appear at the time of the Test. There were vari- 
ous reasons for this failure. In most of the cases the reason 
was that since the time when the entry was made the heifer in 
question had been sold. 

The actual test included 4 heifers, The facts regarding 
these were as follows: 

Heifer No. 1—Mollie’s Bessie. Owned by Mr. E. L. John- 
ston, of Easton, Maine. 

Sire—Daisy’s Pogis of Meadow Farm (98184). 
Dam—Mollie, a grade Jersey. 

Dropped—May 13, 1913. Freshened—August 9, 1915. 
Weight—o8o pounds. 

Heifer No. 2—Daisy. Owned by Mr, Coleman Green, of 

Easton, Maine. 
Sire—Brackett ara Poe: (77588). 
Dam—A grade cow. 
Dropped—June 10, 1913. See 25, 1915. 
Weight—8o0o pounds. 

Heifer No. 3—Kellen of Oak Knoll (332981). Owned by 
FE. L. and A. J. S. Tarbell, of Mapleton, Maine. 

. Sire—King’s Exile of Oak Knoll (94425). 
Dam—Flying Fox’s Golden Kathleen (221117). 
Dropped—May 3, 1913. Freshened—July 1, 1915. 
Weight—825 pounds. 

Heifer No. 4—Miss Stella Pogis (329706), Owned by Mr. 
L. H, Denton, of Caribou, Maine. 

Sire—Belle’s Pogis (99879). 

Dam—Torono’s Gem of Meadow Farm (79914). 
Dropped—April 20, 1913. Freshened—Sept. 16, 1915. 
Weight—770 pounds. 


MILK AND Fat PrRopuUCTION. 


The tables that follow give the details regarding the produc- 
tion of the four animals in the test during the week. The 
upper half of the table in each case gives the uncorrected fig- 
ures; the lower half gives the final results corrected for age 
and stage of lactation. 
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Performance of Heifer No. 1, Mollie's Bessie. 


UNCORRECTED. 
] I 
MorninG | Noon NiecutT TOTAL 
| | 

DaTE y | | | | 
Milk| % | Fat || Milk) % | Fat | Milk) % | Fat |) Milk Fat 
|| Ibs. | fat | Ibs. || Ibs. | fat | Ibs. || Ibs. | fat | Ibs. || Ibs. | Ibs 

| | | | 

Novirla;eee. || 10.3] 5.2 | 54 1) 10.5] 4.8 | 50 || 10.1] 5.2] 53 |) 3008) tear 
Now 1856266 55/) 10-4) BO |v 52 9.6) 5.2) | £50) || 10/1) 522) 53 o sO Stiemaas 
Cw Wlocdsceai| GO.) BO || YAR 9.4| 5.2 | .49 9.3| 5.0 | .47 || 27.6] 1.41 
INOW, WB sada o- ®.0} B29 | 47 |! 10.2 BO |) .i 9.6] 5.0 | .48 || 28.7) 1.46 
Never 9.7/5.2 | .50 9.7| 5.0 | .49 || 10.0) 5.0 | .50 || 29.5) 1.49 
Nove 20 neeee 10.4/ 5.3 | .55 || 10.2} 5.0 | .51 || 10.4] 5.4 | .56 || 30.9] 1.62 
INIGNo Bilowocsool 9.7| 5.0 | .49 8.9| 5.0 | .45 || 10.9) 5.0 | .55 || 29.5) 1.49 

Portal: id gis RA AO ea a ina tien, i Sty RIE SONG i en ave 201 1/10 .59 
] | Vi 
CORRECTED. 
as 

ows UBessce ee 12.6 5.2 | .66 | 12.81 4.8 | .61 |; 12.3] 5.2 | .64 || 37.6] 1.97 
INCH W@se0sc 5. 12.7| 5.0 | .63 || 11.7| 5.2 | .61 || 12.3] 5.2 | .64 || 36.7] 1.88 
Neviflvisie 11.0) 5.0 | .55 |] 11.5) 5.2 | .60 }| 11.3] 5.0 || .57 |] 83.7] 1.72 
Nov. 18....... (| 11.0] 5-2 | .57 || 12.41 5.0 | .62 || 11.7| 5.0 | .59 || 35.0] 1.78 
Nov. 19....... 11.8) 5.2 | .61 || 11.8| 5.0 | .59 || 12.2] 5.0 | 61 36.0) 1.81 
Novinzone ae P1227 SesulnGZ. || 1241520) \ 262) |) 12s) Sea 69) loge MOS 
ING Dilip bu ooh 11.8) 5.0 | .59 | ibe 5.0 | .55 || 13.3] 5.0 | .67 || 36.0] 1.81 

| {=== —-— 
Co bea rret Gee ciel Nese Sah lhe Alo I Ro aay ttl EAT OW eR LAs. Seu ee eel a '11252.7|12.89 
| | | 
Performance of Heifer No. 2, Daisy, 
UNCORRECTED. 
| | 
| Mornine Noon NicHr | Toran 
DatTE | | | 
|| Milk] % | Fat || Milk} % | Fat || Milk; % | Fat || Milk] Fat 
'| Ibs. | fat | Ibs. || Ibs. | fat | Ibs. |! Ibs. | fat | Ibs. || Ibs. | Ibs. 
| | | | { 

Nov wlohe ee 5.5 | 5.6 | .81 || 5.6 | 5.7 | -32 || 5.4 | 5.6] .80 || 16.4, .98 
ING USsovco ec 5.8 | 5.4 |—sad- || 5.7.) 5.8 °] 583) |! Gil | 502 |) (820) etzem 96 
INOW: Ub alncla o: 6.5 528 |) S880 G87 5.5.) eB 7all Gael) Sze) eSSiall ons alee 
Nov. 18.......|| 6.2 | 5.4] .83 || 7.0 | 5.8 | .41 || 6.4 | 5.8 | .37 || 19.6] 1.11 
ING WO) so aca 628) | 3.4 |) BZ llewesel o.4 | 389. |] 7d) | 5e40) eSSullieaieee| nena! 
WO BWDooucovee 8.3 | 5.3 | .44 || 8.4] 5.4 |..45 || 7.9 | 5.2 | .41 || 24.6] 1.30 
NOM Bile cdwaae TAQ | 5e2) yA |7Ze2" 50) | 236).|| 922) |) Ses) 1 240 pods aig 

Motalllacs cn ccc eal ache eae PCie ra Caetano" wee ne sk a lee ae 143.0) 7.83 
i i 
CORRECTED. 
==+ 7 
Nowe nl 5eeese 6.3 | 5.6 | .35 || 6.4 | 5.7] .386 || 6.2] 5.64 .35 || 18.7] 1.06 
NovialGhee eee 6.6 | 5.4 | .36 || 6.5 | 5.8 | .388 || 7.0) 5.2 | .36 || 19.5] 1.10 
INOW os se6- Che Walia) eA eee llinec alll Weeks yazan AS) I) DEG) i.e 
Novi Sean noe 71 || 52424 88) | S50) 4 SES se4G eves louse net 2 oeieS melo 
INO UO e oleh 7.8) 5.4 | .42 || 8.3 | 5.4) 45 | 8.1) 5.4 | .44 || 24.2| 1.31 
INGKio BD acca ss 9.5 | 5.3] .50 || 9.6 | 5.4 | .52'|| 9.0) 5.2.|-.47 || 28.0] 1.49 
Nii} Bilassacce 9.0 | 5.2] .47 || 8.2 | 5.0 | .41 || 10.5) 5.3 | .56 || 27.7) 1.44 
Total Parse SSA AUER OI ORMRGAI cee Wal Nee ec eae (nae al 1163.01 8.94 
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Performance of Heifer No. 3, Kellen of Oak Knoll. 
UNCORRECTED 
Mornine Noon NicHt TOTAL 
Date. | : : 
| Milk} % | Fat || Milkki % | Fat || Milk) % | Fat || Milk} Fat 
| Ibs. | fat | lbs. lbs. | fat | lbs. ibs. | fat | Ibs. Ibs. | Ibs. 
| | 
(| z 
Novelos. 7.5 | 5.0 | .87 || 8.1 | 4.8 | .39 || 7.6 | 5.0 | .38 || 23.21 1.14 
Nove 16./..02... eae ee G eis 5S. Oneal e38 il Sei 4e7 |) 24011) 24Valloi\ 13 
Wave 178 <5. 7.9 | 4.6 | .36 || 8.7 | 4.8 | .42 || 7.7 | 4.4 | .84 || 24.4] 1.12 
NowelSienc . =: ee AAD essa eee aes sera aWerOulwal i | eSrallh 23091 Tete 
Nove tOuno. Cea ARG RIE RS4 Sh Sh 4eSieAOnZa9y 47) |e Sal DAEs |) tnt 
Noye20ee. -'. ToBl | La BP I) SRB LC ee CG NES Syst Ce pert aL aye 
Nove 20. 7.6 | 4.8] .36 || 6.9 | 5.2 | .36 || 8.5 | 5.2 | .44 |) 23.0) 1.16 
al Pea 
arte | Ro eee otcrn. I lho5 cis l'on alfeie.s doalll's aatd leks Mato 165.2| 7.85 
} 
CORRECTED 
{ | H | | i} \! | 
Nowelas i... 9.7 | 5.0 | .49 |110.5 | 4.8 | .50 || 9.9 | 5.0 | .49 || 30.2] 1.48 
Novels occ. - 9.7 | 4.6 | .45 |/10.4 | 4.7 | .49 |l11.2 | 4.7 | .53 || 31.3] 1.47 
Nove divers 1013 | 4.6 | (47 |110.3) 4.8 | 54 1110.0") 4.4 | 144 || 81.7) 1:45 
Nov. 18....... en ese eaz al Sela Sale Sa, Ors Walz as. an tas 
Nov. 19....... 9.6 | 4.6 | .44 ||10.8 | 4.8 | .52 ||10.3 | 4.7 | .48 || 30.5! 1.44 
Nove 206.55. 5. 9.5 | 4.4 | .42 |/11.1 | 4.8 | .63 || 9.9 | 4.5] .45 || 30.0) 1.40 
Noveadl int. 9.9 | 4.8 | .48 || 9.0 | 5.2 | .47 |/11.1-) 5.2 | .58 ||. 29.9] 1.53 
BlefiDlls co 2 ollhecsd ee heiepeveael ree aed See Lak escent haem ede a (a |214.7/10.21 
Performance of Heifer No. 4, Miss Stella Pogis. 
UNCORRECTED 
| | | 
Mornina Noon | | NIGHT || Toran 
DATE ; Racy: l | Be aaway 
Milk} % | Fat || Milk} % | Fat || Milk} % | Fat || Milk Fat 
Ibs. | fat | Ibs. || Ibs. | fat | Ibs. || Ibs. | fat | Ibs. || Ibs. | Ibs. 
| hacen areal 
Woy ads: vs). Gee leae (ales Geen renee! inv)! 5.6 (42) ||) 20071038 
Noviet6. 1.0... Eee ene ooa| ORSil4 8. esa Bes 4iva | 89 ll 20.8 |" 107. 
Maritie i... Man eAnGy | ceotallesiteles 20) .42 || 824) 550)| .42 || Basil 11s 
Nave 18:0... a. 7.7 | 6.4 | .49 || 7.8 | 6:2 | .48 || 7.4 | 5.5 | .41 || 22.0] 1.38 
Mov19........ On osse ie 2Gn 820) 6.0) 648i | 7.8 (5.50 248 2387 1.37 
Nowe 208 oo. BRC GUO D2 la7eSiin5.84) 645) lle7e6 Wado) (A 1528-9) 1338 
Nove ols fi... eGR awa Neate 6555 (6s0%\ 289 ll a7) | 5e6r! 48° || 20/8) 128 
‘TitoiizHl,, & \o cvellle bcd ga leperenen ene | (eee kee | 70.00 olf dnlla's onal ou 159.7| 8.64 
CORRECTED 
Meauelaye: visu. 7.6 | 4.7 | .36 || 7.4 | 4.6 | .83\|| 8.8 | 5.6 | .49 || 28.6) 1.18 
Novi 162... 5. 7.6 | 5.2 | .40 Es 4.8 | 187 || 9.5 | 4.7 | .45 || 24.9] 1:22 
Wome virverioaas 8.3 | 4.6 | .38 || 9.2 | 5.2 | .48 || 9.6 | 5.0 | .48 || 28.3) 1.34 
1 gia tae 818 | 64) 156 |).8.9 | 6.2 | .55 || 8.4 | 5.5] .46 || 26.2) 1.57 
Nov. 19....... 9.0 | 5.8 | .52 || 9.1 | 6.0 | .55 || 8:9 | 5.5 | 149 || 27.0) 1.56 
INGOs: Se 6c0b 259 | $597 | 5.8) 952 || Se7 |514| 147 || 2712) 1.58 
INOW iy 2D ae.d cs. Sure | Bee | .47 || 7.4 1.6.0 | .44 || 8.8 | 5.6 | .49 || 24.9] 1.40 
1 U2) eae | bcoual baceaiosene af as ih a pec 1182.1| 9.85 
} 
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From these tables it is evident that the animals stand in the 
following order: 

Mollie’s Bessie, No. 1, was the winner with 12.89 lbs. fat in 
7 days; average fat percentage 5.11 per cent. The sire of this 
heifer, Daisy’s Pogis of Meadow Farm (98184) was the winner 
of the American Jersey Cattle Club Cup. 

Kellen of Oak Knoll, No. 3, is second with 10.21 Ibs. of fai; 
average fat percentage 4.75 per cent. 

Miss Stella Pogis, No. 4, is third with 9.85 lbs, of fat; 
average fat percentage 5.41 per cent. 

Daisy, No. 2, is fourth with 8.94 lbs. of fat; average fat per- 
centage 5.48 per cent. 

While none of the records made in this Test were extraordi- 
narily high, yet they are very creditable performance records all 
things considered. Ten and one-half pounds of butter fat in 7 
days produced by a two-year old heifer three months along in 
lactation, while not phenomenal, is good. 


FEEDING DurRING THE TEST. 


The grain rations furnished by the different owners had ‘ue 
following compositions : 


Grain Mixture Fed Mollie’s Bessie. 


inion Cranicame brows Valling Com: ert ae 200 pounds 
--schumacher Stock Feed. Quaker Oats Co..... 225 pounds 
WWineatssiniraninem Mime ates cota st oat. Sone ee een ee Too pounds 


Grain Mixture Fed Daisy. 
WiniowME rans we pakoewlillines Coxy.. yee eer 


Grain Mixture Fed Kellen of Oak Knoll. 


Schumacher Stock Feed. Quaker Oats Co.... 150 pounds 
Union (Grains) sO bikomiillinen Coro... yee 125 pounds 
Cottonseed steal yg t ee weet Peale nevi Ses oe eo 100 pounds 


Grain Mixture Fed Miss Stella Pogis. 
Schumacher Stock Feed. Quaker Oats Co..... 200 pounds 
Cottouseeds meal: Via Sree ee. eben ae nae Too pounds 
Wheat br ala.io. ok tele. ae. Giana ate tee ee 200 pounds 
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Showing the Feed Consumed During the Test. 


«About 5 lbs. of hay was fed twice a day, morning and night). 


| | 1 
| | Kellen of Oak | 
Mollie’s Bessie | Daisy | Knoll Miss Stella Pogis 
| é | ry =i) 
Grain | Potatoes | Grain |! Potatoes | Grain | Potatoes|) Grain | Potatoes 
Ibs. Ibs. || Ibs. Ibs. Ibs. Ibs. |) Ibs. Ibs. 
ie | ; 
- | 
Nov. 15,A.M..| 42 15 23 100 eS 15 2 10 
Nov. 15, Noon..| 43 15 23 10 5 15 2 10 
Nov. 15,P.M..| 44 15 || 25 TO aie 1B PD 103 
MeariiGeANi | 5k. 1 15 <tl 3 13 5 nee Ml 10 
Nov. 16, Noon..| 44f 15 ) 33 10 5 12 23 10 
NovealomeuMs.| 5. |... 15 3 10 5 12 3 10 
Nov. 17,A.M..| 5 1 lh 3 12 5 12 3 10 
Nov. 17, Noon..| 32* Wy Ni 12 | Oo 12) Ir 8 10 
Nov. 17, P. M Aix 15 |] 38 13 Sree koe nian ee 10 
Noy. 18,A.M..| 43 Beveled = | BO ea | 33 x 
Nov. 18, Noon..; 4 15 on 12% 5 | 12 33 10 
Nov. .#,P:M..|< 43 15 Spas 13 5 12 33 10 
Nov. 19,A.M..| 4} tome meee 12 5 | 12 33 10 
Nov. 19, Noon..| 44 noi tls 12 5 12° i) 32 10 
Nov. 119, P.M. .|° 44 (54) 38 13 5 i, se 33 10 
] | i | 
NovecOnne Mi | 42 | 15 (| |x 13 5 13 33 10 
Nov. 20, Noon..| 43 15 || 33 133 5 12 3s 10 
Nov. 20,.P.M..) 44 Use eas 13 Be 183 4 10 
Nov. 21,A.M..| 4} ae ne 13 5 12) seule ge 10 
Novi 2i,Noon,.| 434 | 15 || 33 13 5 12 33 10 
Nov. 21,P.M..| 4 | 15 lian 38 13 5 Wy | ae 10 


* 1 Ib. of cotton seed meal was added tu each of these rations and the Union Feed left 
out. 
1 i 4 oz. of linseed oil meal was added to the ration fed at this time and the Union Feed 
eft out. 


THE NUTRIENTS IN THE FEED. 


In the following table there is given the estimated pounds of 
digestible nutrients in 100 pounds of the different grain mix- 
tures, the hay and the potatoes. 


Pounds of Digestible Nutrients in 100 Pounds of the Feeding 


Stu fs Used. 
Kinp or Frep | Protein Fat Carbohydrates 
e: eer is : Es 
rain mixture fed Mollie’s Bessie.. 11.9 4.4 50.0 
vain mixture fed Daisy............ 17.0 6.7 46.0 
Grain mixture fed Kellen of Oak Knoll 16.1 4.9 43.3 
‘Grain mixture fed Miss Stella Pogis.. S35 3.6 | 41.9 
IV MEMCAM IASI fe he ss: cassis aie ide clone. +. sue 4.5 LG 43.9 
LOCH UMECS fs 5 ilies se diva tlee aa 1.0 0.0 14.8 
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From the data given in the preceding tables and the weight 
of the animals as given on page 50, the digestible protein and 
the total digestible nutrients per 1000 pounds live weight are 
readily computed. In the table that follows these are com- 
pared with the modified Wolf-Lehman standards for miulch 
cows producing the amount and quality of milk these heifers 
gave. 


Protem and total digestible nutrients per rto00 pounds lve 
weight in the daily ration used by each animal im the test, 
compared with the modified Wolf-Lehman standards for 
cows giving the weight of milk and per cent of butter fat 
these heifers gave per day. 


Protein Total digestible 
NaME oF HEIFER AND STANDARD. Ibs. puments 
3. 
Mollie's Bessies -ty.f-sae eis oe cites alt) «ahah pare ee ater 2.55 21.20 
SEAN GRA Oana ME theta or veri R rave Centered cle h ATC et 2.64 19.58 
iD Eth Zee nae a carts Po doion.s Ustieic chown LA RRNA neh ie eco rie Rio 3.11 21.75 
ESTO VAs Tats pe emeie ePneN canes Sy heal Giclee tk cA MEU OMe TeeR Ceci O ake Perl ors 5 2.18 16.76 
Kellen‘of Oak Koll veh ace acts os oe bins a soetaae 32 3.95 25.45 
SEATED OA. Pee ORS No aekele) Gitlone sae eae ate ee 2.22 17.06 
MassiStellavPorisie nna eerie pits kcs, ole use oscieasiete eee 2.68 19.89 
SEQTAATO Sea TRIO ea eioonoke tans Lea eee 2.31 DT 1G 


BULLETIN 248. 


SEUDIES OF LIFE HISTORIES OF LEAFHOPPERS 
OF MAINE.* 


HERBERT OsporNn, Consulting Entomologist. 


The following report includes the results of studies in Maine 
Guring the summer of 1914 and are in the nature of a continu- 
ation of the survey of the leafhoppers of the state begun in 
1913. As a result of that seasons work a few species consid- 
ered as of special economic importance were selected for a 
more exhaustive study and during the season of 1914 when ! 
devoted about ten weeks to the study, observations were made 
upon the species discussed in this paper. 

The leafhoppers and the froghoppers (Jassidae and Cerce- 
pidae) while belonging to distinct families and possessing some 
very different habits agree in so many details and especially so 
much in the nature of their work and the injury occasioned to 
similar crops that they can very properly be treated in connec- 
tion. Moreover there are a number of general considerations 
that can very properly be grouped together so that the intro- 
duction may be counted as applying to members of both groups, 

Except for the notable production of the frothy masses it is 
probable that agriculturists generally would count them all as 
one general group of plant sucking hoppers. 

The studies of the season have centered especially on the 
species injurious to grass and grain crops. The work dealing 
with leafhoppers is presented in this paper and that devote: 
to froghoppers is in the main reserved for treatment in % 
separate bulletin soon to be issued by this Experiment Station. 

Considering the importance of the hay crop, which in Maine 
ranks first in the agricultural products of the state, there is 


*Papers from the Maine Agricultural Experiment }3:-t 91; Entomolo- 
gy No. 85. 
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abundant reason to study the insect pests that serve to limit 
the yield and injure the quality of the crop, Statistics for 1913 
(U. S. Dept. Agriculture) show 1,194,000 acres devoted t9 
the crop with yield of 1,194,000 tons and value of 16,597,000 
dollars. This estimate is lower than that of previous years oad 
does not include pasturagé which, from the fact that the state 
has 259,000 cattle valued at near ten millions of dollars, must 
represent a considerable factor in the agriculture of the state. 

The insect depredations on grass are of such a character as 
to escape due recognition, partly because of the minuteness of 
most of the insects concerned and the obscure nature of their 
attack, partly because the injury consists of a steady drain 
through the season and seldom results in the total destruction 
of plants, and partly because the injury and loss if noticed 1 
all is very likely to be charged to other agencies such as 
weather conditions, exhaustion of soil, “running out” of the 
meadow, etc. 

While demonstration is somewhat difficult tnere is good rea- 
son to believe that a considerable part of the “running out” 
is due to the multiplication of insect pests in the meadow at! 
that if these could be eliminated the yield would be greatly 
increased or the period of rotation could be very much ex- 
tended. 

Some rather striking illustrations of the extent of the injury 
.bave come to light during the season and may be presented 
here as a suggestion at least, as to the cause of rapid decrease 
in yield in fields which in cther respects have best of conditions 
tor an average crop. 

A very good opportunity to compare the conditions in a field 
that had been in grass but a short time and one where grass 
bad been growing for a number of years was afforded in a 
feld on the university farm where timothy had been growing 
for a couple of years and in a near by field, the meadow to the 
south of the library building, where the grass had been growing 
for some twelve years. I was told that this latter-field had been 
well manured and had for some years produced good crops 
but in late years a much lower yield and the appearance of the 
field would bear out this statement though I did not secure 
exact figures of yield so as to make a complete comparison. 
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In the new timothy field, planted in 1912, I counted forty 
good stems with large heads inside a square foot which would 
equal 1,000 to twenty-five square feet while in the old field 
in an equal space there were but 67 good plants. 

In the library field the space five feet square gave: 


Large healthy stems with full heads ..... 67 
Small full formed heads apparently healthy 172 
Injured heads small or blasted .......... 673 
Wadeveloped plants, no heads ..0....55% 1052 


The condition of this patch is shown in the photograph the 
scattering tall plants with fully developed heads showing above 
the general level while the blighted or undeveloped plants are 
seen to form a much lower level. Fig. ga. 

The contrast in these plants may also be seen in the height of 
plants measured and photographed, Fig. to, 


Height of 20 uninjured plants, 3 to 4 feet 

Height of injured or blighted plants, 1 to 2 feet 

Length of healthy fully developed heads 3 1-2 to 
5 1-2 inches 

Length of blighted or injured heads 1 to 3 inches 


In weight there is also quite a striking contrast as shown in 
figures from these same samples. 


Weight of 20 uninjured plants freshly cut, roo 
grms; dry, 62 grms. 

Weight of 20 injured plants freshly cut, 30.5: 
grms; dry, 20 grms, 


The weight for the freshly cut samples was taken July 13th 
and the weights for the dry samples on July 2oth. 

It may be argued that a larger number of stems or leaves for 
the defective plants would meet or offset some of this discrep- 
ancy in individuals and this is in part true but there must be 1 
great difference in total weight as well. 

In order to compare the nutritive value of the injured and 
uninjured plants a chemical analysis of the samples seemed 
desirable and this was very kindly undertaken by the Station 
chemist, Prof. Bartlett. His report is as follows: 
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Timothy 20 stems stunted plants with blasted heads No. 
5532; weight freshly cut, 30.5 gms., dried 20 gms, 


; Nitrogen, ; 

Moisture. Ash. Nitrogen. | Protein | Fiber. free Fat. 
found. extract. found. 

4.54 3.54 | 0.78 4.88 26.31 58.83 1.00 
Water free | Bel | 0.82 5.11. 27.56 61.63 1.99 


Timothy 20 stems healthy plants with heads in blossom No. 
5533; weight freshly cut 100 gms., dried 62 gms. 


| Nitrogen, 
MolstTure. Ash. Nitrogen. | Protein Fiber. free Fat. 
found. extract. 
5 ! 
7.07 4.28 0.83 51.8 33.95 47.29 2.23 
Water free 4.61 ~ 0.89 15) (5906 36.53 50.81 2.40 


The significant points in this analysis appear to be the 
greater proportion of protein and fat the most impor- 
tant flesh and fat forming constituents of the hay in 
the uninjured plants as compared with the injured ones. 
This bears out what might naturally be expected and what I 
nave long felt must be recognized in the attacks of these pests, 
that they not only reduce the quantity but lessen the food value 
of the crop attacked. It would of course be unwarranted to 
claim that all this difference is due to the insect attack al- 
though without very much more precise methods of differentiat- 
ing the factors concerned in the maturing of the grass crop 
it will be impossible to measure all the agencies concerned. 
Nor is it claimed that ‘all this loss is due to leafhoppers as 
there are other insects present and in this particular field there 
were considerable numbers of the capsid, Leptoterna dolobrata 
which must have had some influence in the growth of the grass 
but the dominant forms here were the leafhoppers and frog- 
hoppers and I feel confident that these insects must be charged 
with a large share in the losses that are manifest, 

It is very evident that a crop of one or one and a half tons 
of inferior hay to the acre (an average of one ton to the acre 


elie, 
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is shown in the statistics for 1913) where there should be a 
crop of two and a half to three tons of good hay is a matter of 
some concern to the grower. Or, if the field is used for pas- 
turage, it is as evident that there is much less of forage for the 
stock pastured on a given area. 

The numbers of the different species may vary from year to 
year and I am quite sure that the abundance of certain of the 
species may bear some relation to the length of time during 
which the field may have been in grass. It appears that the 
six-spotted leafhopper is one of the first to invade a new field 
since it produces several generations and is quite migratory in 
habit. After this, for Maine, the Deltocephalus minki appeats 
to be one of the earliest to appear in open fields, later the frog- 
hoppers and Acocephalus striatus come in abundance and one 
of the latest, perhaps the least migratory, is the Acocephalus 
albifrons which has been found living down in the ground 
around the crowns of timothy. 


HIBERNATION IN GENERAL, 


In order to determine the piace of hibernation of such of 
the species as might be present, cages were placed in timothy 
meadows on Dr. Patch’s farm. These cages, two eighteen 
inches square and two one foot by four feet were set out in 
early spring before insects had become active and before any 
migration had been possible. They were crowded down close 
to the surface of the ground but not below the surface of the 
soil. While it would be possible for insects of some kinds at 
least to burrow under the frames there would certainly be ao 
probability that any of the Jassids would, if they were to fly 
into the field from adjacent fence rows or thickets, do this and 
it is a fair assumption that species found living within the 
cages on the grass had‘ hibernated in one stage or another on 
the spot. The same assumption, while less certain for some 
other kinds of insects, or for spiders, phalangids, etc., is a fair 
one especially if the content of the cages agrees well in pro- 
portion with the surrounding grassland, 

While the primary purpose of these cages was to determine 
this fact of hibernation in the field, examination showed suci 
an interesting association of animals and one so fairly typical 
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of the meadow complex that it seemed worth while to make 
a careful record of the contents of one or two of the cages at 
least. 

Cage I was examined and part of the contents secured on 
July 19th, and part on July 2oth, all the actively migrating 
species being taken on the former day, so that there was no 
opportunity of loss or gain in the interval. Cage 2 was ex- 
amined July 20th and in this case from one to two inches of 
the soil, including practically all loose earth and the roots, as 
well as all the vegetation in the cage was removed and care- 
fully examined, the insects and other animals sorted and a 
record kept of number as well as of the species found. This 
record with identifications as far as carried may be insertel 
here. . 


Recorp oF Cace NuMBER I. 


Acocephalus albifrons L. 113 (50 on 10th, 63 on 20th.) 
Acocephalus striatus L. 7 2 adult males, rest nymphs 
Deltocephalus configuratus I 


Deltocephalus sayi, Fitch 4 
Deltocephalus minki, Fieb. I 

Agallia sanguinolenta Prov. 2 
Phytonomus sp. I 
Phytonomus punctatus 2 

Elaterid, (Coleoptera) I 

Crambus (Lepidoptera) I 

Ants 2 

Spiders 5 

Recorp oF CAGE NUMBER 2. 

Acocephalus albifrons L. 108 
Acocephalus striatus L. 13, 10 nymphs, 3 adult males 
Deltocephalus sayi Fh. I 


Athysanus curtisii Fh. 

Dicraneura sp. 

Agallia sanguinolenta Prov. 
Agallia 4-punctata Prov. 

Philaenus spumarius, L. 

Aphids (Nectarophora destructor). 
Leptoterna dolobrata (Capsid). 
Labops sp. (Capsid). 

Agalliastes sp. (Capsid). 
Halticus sp. (Capsid). 


3 adult, 1 nymph 


/ 


we NW HH COW HH BH H 
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RecorD oF CaceE Numser 2.—Concluded. 


Phytonomus sp. (Weevils). 18 4 adult, 7 pupae, 7 larvae 
Elaterids 2 

Staphylinidae I 

Tingid Acalypta ? I 

Syrphid ? puparium I 

Ants two sps. 15 1 large black, 14 small red 
Spiders two sps. 11 6 adult ? 5 small young ? 
Mite (Trombidium sp ?) I 

Harvestmen (Phalangids) 3 2 adult, 1 small young 
Sow bugs (Crustacea) 6 

Snail (Mollusc) I 


It may be noted that cage 1 would doubtless have shown 
more of certain kinds if the soil had been thoroughly sifted an 
also that the small number of the commoner Jassids may be 
attributed to the presence of the spiders and phalangids which 
had evidently been making a good living inside the cage. The 
most noteworthy point probably is the enormous number of 
Acocephalus albifrons which were around the crowns of the 
grass and even down under the litter and in some cases under 
loose earth, leading an almost subterranean life. 

A cage in another field included capsids, Leptoterna dolo- 
brata, Philaenus spumarius, Draeculacephala mollipes, Cicadula 
6-notata, Acocephalus striatus, Deltocephalus minki and sayi, 
Agallia 4-punctata and a species of Dicraneura aside from 
other forms not of special importance in this connection, 


THE Srx-sporrED LEAFHOPPER. 


(Cicadula sexnotata Fallen. ) 


This species presents some very interesting questions and, 
in connection with its very evident ability to cause serious 
injuries to various crops, merits a careful study, 

It is a very widely distributed species occurring in Europe 
and North America in the latter being known from Alaska to 
Florida and a number of records of its destructive habits have 
been given but it has received rather scant attention on the 
Ratt of economic entomologists, While the insect may be 
found in numbers the attacks made by the larval stages are 
often so obscure that they may be overlooked or attributed io 
other causes. 
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In referring to the species in my report to the department of 
agriculture in 1912 I called attention to the rather remarka- 
ble fact that while the species is so generally distributed and 
abundant throughout the United States there was no published 
record of its occurrence in this country prior to 1884, a fact 
that very naturally suggests that it might be an introduced 
species. This supposition is somewhat strengthened by the 
fact that it is so common to the cultivated cereals. As stated 
in the article. 


“Unfortunately we can not safely assume that lack of record by 
earlier entomologists is in this case any positive proof that the species 
was not present. While Say, Harris, Fitch, and Uhler all gave attention 
tu this group of insects, and their studies together run back to 1820, 
they naturally could not be expected to recognize all that might have 
cccurred, even in their respective localities. However, absence of 
records, especially in the case of such good collectors and acute obsery- 
ers, is in some degree presumptive evidence of non-occurrence in the 
case of a species so abundant as this, and if we assume an introduction 
of the species at some period closely prior to its first notice we must 
recognize a rapid spread over the whole country, as it is stated by 
Van Duzee in 1914 to ‘occupy North America from Ontario and Con- 
necticut to Alaska and California and South to Mississippi.’ There is in 
the records concerning the species in this country no sequence of dates 
which furnishes us any basis for tracing any dispersal from some center 
of introduction, as records for such widely separated points as Illinois, 
Iowa, Ontario, Washington, D. C., California, and Tennessee appear all 
within five years of its first notice.”* 


Whatever the time and mode of its appearance in this coun- 
try it is now one of the species that must be reckoned with in 
our agriculture and therefore a knowledge of its habits and 
life-history is needed. While some information on these points 
has been published the data are very meager and as stated in the 
paper previously mentioned, “The life history of the species has 
never been given in detail, though brief statements concerning 
the nymphal period appear in some cases. Leonardi barely 
mentions ‘larva and nimfe’ in connection with reference to the 


*Since the above was written I have seen in looking over the Harris 
collection in the Boston Society of Natural History, a specimen of this 
species probably collected between 1840-50 and which would indicate 
the occurrence of the species at a much earlier date than shown by 
published records. However, the absence of records would indicate lacix 
of abundance for the species. 
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species as a pest of cereals.” I gave a short description of tne 
nymphal stage but was unable to give the stages in detail or 
to determine as to the number of generations annually. While 
we still lack some of these details it has been possible this sea- 
son to trace the development through from egg to adult and 
for the latitude of Maine at least the facts secured will fur- 
nish a much better basis for measures of control that have pre- 
viously been available, 


Crops AFFECTED. 


This species has quite a wide range of foodplants and con- 
sequently is liable to become a pest to a number of crops but in 
Maine its most important attacks I believe will be found to be 
directed upon the meadow grasses and oats, 

Its presence in meadows is almost universal and while it is 
not so abundant here as some of the other species probably 
because of its migration to adjacent grain fields, it must be 
counted as a constant drain especially in meadows .of several 
years standing. On account of its numerous broods rapil 
development of the nymphs and ready flight of the adults it is 
more rapidly distributed intc new fields than most of our 
meadow species and consequently rotation may not be as effec- 
tive in its control. 

As a pest of oats it is one of the most conspicuous in its at- 
tack of any of the oat-feeding species although its work is 
very easily mistaken. for that of plantlice or thrips. In Maine 
the attack on oats begins almost as soon as the plants are above 
ground when their succulent character is evidently a distinct 
attraction to the leafhopper and at this time adults may he 
swept in numbers from oat fields especially if they are adja- 
cent to old meadows. It is possible that there are two brood: 
here before the ripening of the crop but we have complete evi- 
dence of the development of one generation both by rearing 
on plants in cages and by field observation, This generation 
begins with egg depositions in the oat leaves in early July as 
detailed under life history and matures by the middle of An- 
gust or before the ripening of the grain and is then ready for 
flight to fields of more succulent character than the oat stubble. 


I 
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The appearance of the infested oat plants is fairly character- 
istic though as suggested above may resemble attacks of thrips 
or plantlice. 

The most evident effect is the production of numerous spots 
on the leaves these spots being at first whitish then turning to 
yellow then to brown and later to black often a black or brown 
center being surrounded by a reddish or yellow border and very 
much resembling a fungus affected spot. This resemblance is su 
great that the presence of fungi has often been suspected and 
efforts made to determine it. In fact I have often been 11 
doubt whether certain spots could be charged to insect attack 
or fungus and have hesitated to assign the injury to the insect. 
The presence of eggs in the infested leaves or the demonstra- 
tion of punctures where the hoppers have been sucking the 
plant cells however will leave no question as to the cause. Prof. 
Morse of this station who has made careful studies of these 
injuries states that he has been unable to find fungi present ‘1 
connection with the spots except late in the season and when 
they may very probably have followed as a sequence of the 
hopper punctures. 

The egg punctures and the feeding punctures are different 
enough so that they usually may be distinguished with the aid 
of a lens and the egg punctures do not as a rule show the color- 
ing which follows the punctures and sucking of sap where the 
insects feed. The eggs are deposited mainly in the upper parr 
of the leaf sheath or close to the stem: on the basal part of the 
leaf blade. They are forced in beneath the epidermis usually 
close to the under epidermis but not through it and tous lie in 
the layer of cells between the two epidermal surfaces of the 
leaf. The result is a transparent spot that is usually quite 
apparent especially if the leaf is held up to the light, 

The feeding puncture is by itself a very minute affair scarcely 
te be detected except by magnification but the sucking of the 
cell contents produces a deadened spot which as already de- 
scribed changes color with time until it becomes brown or 
black. The change in color may be assisted by the injection of 
some secretion in.the process of feeding which has a poisonous 
effect on the plant tissues as is the case in some of the other 
species of leafhoppers notably the species producing curly leaf 
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of the beet (Eutettix tenella) which has been described im 
detail by Dr. E. D. Ball. It seems the more likely since there 
appears to be a decided tendency for the affected leaves to 
change color and wither at the tips as well as around the punc- 
tured spots and these effects differ from those of the plant lice 
which are also suctorial and so far as withdrawing sap must 
act very much like the hoppers. 

Inasmuch as the leafhoppers, plantlice and thrips are so com- 
monly found associated even on the same plants a comparison 
of the effect on the leaves may be useful. It may not be possi- 
ble in every instance to say positively simply from the looks of 
injured leaves without the finding of the insect concerned just 
which one has been at work but from examination of a great 
many leaves I believe that it is generally possible. Thrips injury 
on the leaves show as minute dots or lines usually running par- 
allel with the leaf veins and remaining white. [f in the larval 
stage they may be seen with a strong lens running actively 
about on the leaf surface and some individuals will be foun‘! 
beneath the leaf sheath where their presence is likely to be in- 
dicated by whitened spots. In the head they produce the blasted 
flowerets so well described by Dr. Hewitt. (Jour, Economic 
Entomology Vol. 7, p. 211.) 

The plantlice which may be of two species as determined by 
Dr. Patch (Macrosiphum granaria and Aphis avenac) cluster 
mainly at or near the tips of the leaves or at the base of 
the flowerets and travel much less freely than either the thrips 
or the leafhoppers. Their results show in withering of the leaf 
or floweret but without, for some time at least any particular 
discoloration. The young ieafhoppers on hatching usually 
crawl out upon the leaf in which the eggs were deposited but 
they drop or jump readily if disturbed and unless the leaves are 
examined with great cate not to agitate them there is little 
chance of finding them in connection with the spots which they 
have produced. Moreover they seem to wander freely so that 
numerous punctures will be found on leaves where there is no 
other sign than the punctures that they have been present. The 
character of the leaf spots made by their punctures may be in- 
dicated by the photograph reproduced in Fig, 12, but unfortu- 
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nately the color features can not be shown without a color 
plate. There is sufficient agreement in habit between the thrips 
and the leafhoppers so that this distinction may be of little 
economic necessity but infestation from plantlice must be from 
other sources and in any case there is an advantage in knowiiz 
the exact nature of the insect that may be most prevalent in 
any community or field so that such preventive measures as 
may be possible may be applied intelligently. 

Another means of identification for the leafhoppers where 
the living insects cannot be found or where no eggs are evident 
is found in the presence of the moulted skins of the nymphs. 
These retain the form and show the characters of the nymphs 
and as they remain attached to the leaves, often for some time 
aiter the emergence of the insect, they are a good proof of the 
presence of leafhoppers. Their absence however cannot be con- 
siijered as proof of no hoppers as they are not firmly attached 
to the leaves and are easily dislodged by shaking or the brush- 
ing of leaves together in the wind. The series of photographs 
of these moulted skins, Fig, 11, will assist in the identification 
and they may be readily examined with the aid of a low power 

lens. 
Lire History. 


There is considerable irregularity in the life history of 
this species and it is difficult to state any definite periods for 
‘the development of the stages especially if any large area of 
country is considered. In Maine adults are to be found in plenty 
i: late June and early July and there is a pretty well marked 
brood occurring in July, which is found abundantly in oat fields, 
and it is this brood which has been the basis for our most 
definite records as to length of instars and rate of growth. 
Adults were found with developed eggs July roth, and from 
these eggs were dissected for comparison with eggs deposite:l 
in the plants, and eggs from adults confined on oat plants in 
the insectary were laid about the 16th and began hatching on 
theyzard: 

The eggs were laid in the leaf sheath and at base of leaf 
blade and a little tuft of white strands mark the place of punc- 
ture. The egg lies head end to the opening and in a short time 
the eyes become quite conspicuous. The eggs often lie in close 
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rows of four to six in a row but also very commonly as scatterel 
single eggs. The arrangement on leaf sheath and blade are 
shown in the figure and for the cases observed there was about 
an equal distribution between leaf sheath and blade, The egys 
do not pass entirely through the leaf but lie between the epi- 
dermal layers so that if the leaf sheath is stripped off the eggs 
come with it even in very thin parts. A little blister shows on 
the outside and the eyes appear as minute red dots. The eggs 
are set obliquely to the vascular bundles and minute reticulatious 
of the inner epidermis may be seen covering the egg if exam- 
ined with a lens. On the blade they are thrust through from 
the upper surface but lie closer to the under epidermis. Thirty- 
seven eggs were counted within the length of an inch on one 
stem of oat. 


Fig. 1. Cicadula sexnotata. Eggs. a, Oat stem and blade showing 
points of egg deposition + and feeding punctures y; b, eggs as seen 1n 
plant tissue; c, egg dissected from female, surface view; d, egg dis- 
sected from female, sectional view; e, freshly laid from oat stem; ie 
eye spot appearing; g, eye distinct egg in network of plant cells; 4, 
‘embryo with segments developed; (Original). 


On emergence from the egg the nymph is light yellow with 
red eyes but they soon become tinged with dusky and will %e 
noticed as minute blackish specks on the leaf surface. The 
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egg punctures after the eggs hatch are still visible but less 
conspicuous and will be detected as minute white or transpar- 
ent spots and in many cases the remnants of the egg shell can 
be seen as proof of the presence of the insects, The incubation 
period for this time of year is about seven days as shown by 
different sets of eggs one set laid Aug. 4th hatching Aug. 11th. 
In these the eyes became conspicuous on the fourth day after 
deposition. 


Fig. 2. Cicadula sexnotata. a, ist; b, 2nd; c, 3rd; d, 4th; e, 5th 
instars of nymph. f, tarsus of a much enlarged. a, b, c, drawn to larger 
scale than d, e. (Original). 
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Moulting occurred in three days from hatching the 26th of 
July for the eggs hatching July 23rd, a second moult occurrel 
four days later July 30, the third moult on Aug. 3rd, and the 
fourth moult on Aug. 6th, with final moult and appearance vf 
adults on Aug. 11th, or twenty days from hatching, about 
twenty-seven days from egg deposition. Allowing a probable 
week or ten days in adult stage before egg deposition begins 
would give us five to six weeks as the period of the summer 
brood and at this rate it would be an easy matter to have three 
or four generations in a season for the latitude of central Maine 

The nymphs when first hatched cling pretty closely to the 
leaf but may crawl around and especially toward the tip of the 
leaf and the leaf becomes spotted with their punctures. These 
at first appear white but later change to red and then to black 
and the leaf in severe attacks will shrivel and turn yellow, in 
bad cases the whole leaf turning yellow and shriveling, The 
appearance is shown in the photograph reproduced in Fig. 12. 


DESCRIPTION OF EARLY STAGES. 


The eggs as dissected from ‘adults July roth and as examined from 
leaves are slender with a length of .£8 mm and a width of .16 mm 
parrowing at either end, the head end wider and with a clear space while 
the remainder of the egg contains minute globules as seen by trans- 
mitted light. Fig. 1 d. The surface of the cgg is smooth the chorion 
with no apparent markings. 

Ist instar: The nymphs on hatching are .6 mm to .7 mm long and 
at end of the instar have reached a length of slightly over one miili- 
meter. The head is large and rounded in front much produced, half its 
length, before the eyes. Prothorax about half the length of the head. 
mesothorax short, transverse, meta-thorax about the length of the pro- 
thorax the sides slightly extended backward and the hind border slightly 
concave. The hind tibiae bear six spines on the hind border and there 
are six or eight spines on the end of the abdomen and a comb of three 
or four short curved spines on the end of the sub-anal plate. 

The antennae reach to base of the abdomen and bear on the third 
segment the usual bristle. 

The color is slightly dusky and the moulted skins of this instar have 
a smoky appearance. 

2nd instar: Quite similar to the first but with the head less 
produced and with fairly distinct transverse bars of dusky color. The 
hind tibiae have six spines and the terminal segment of abdomen ten or 
twelve bristles and first tarsal segment of hind legs has two platella. 
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The color is yellow and the dark markings become quite pronounced 


toward the time for moulting and the cast skins of this instar show very 
distinct transverse bands. Length 1.2 mm. 

3rd instar: In this instar there is a distinct black mark on the margin 
between the vertex and front at middle and next the eye and traces of 
dusky markings on the frontal arcs and across the abdominal segmen‘s 
two to seven. The vertex is distinctly shorter than in the preceding 
instars and the beginning of the wing pads is distinctly indicated on 
the mesothorax by expansions of the lateral border but on the meta- 
thorax they are scarcely indicated. Length, 2 mm. | 

4th instar: The color markings are as in the preceding instar. Head 
shorter, the wing pads more distinctly developed, those of the meso- 
thorax extending back half way on the meta-thorax and those of the 
meta-thorax reaching the hind border of the first abdominal segment. 
Length 2.5 mm. ; 

5th instar: The head is but slightly less produced than in the preced- 
ing stage and about as in the adult and the black markings are clearly 
marked. On the abdomen pairs of black transverse spots are distinctly 
evident on segments four to eight. The spines of hind tibie number 
about eight. The wing pads of the mesothorax are much longer reach- 
ing to base of fourth abdominal segment, those of the meta-thorax 
also longer but reaching only as far as the mesothoracic pads on the base 
of the abdomen. Length 3 mm. 

In all instars there is a nearly uniform number of the tibial and ter- 
minal abdominal spines though there seems to be a general increase in 
number, those of the tibiae ranging from six or seven in the first instar 
to eight or nine in the last. The beak extends usually to base of the 
third coxae. The bristle on the third segment of the antennae persists 
but becomes less and less evident as it does not increase in size in pro- 
portion to the other parts. 


As nearly as can be determined by the season’s observations 
there seems to be one generation developing in grasslands 
before July 1st at which time the adults appear in new oat fields. 
A later generation develops in the oats between July 15th and 
August 15th and the adults and this generation appear to mi- 
grate either to volunteer oats or other cereals or to grasslanil. 
A generation develops doubtless between August 15th and Oc- 
tceber 1st. The autumn generation possibly deposit eggs whica 
hibernate, although this point has not been determined with 
certainty. The field cages showed few specimens of this species 
and their exact hibernation is a question for this region, 

It will be seen from the habits indicated that the species 
cannot be controlled upon quite the same basis as some of the 
other leafhoppers and especially with reference to their at- 
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tacks upon oats the application of direct treatment would be 
difficult. Any measure, by rotation or other method, that will 
reduce the development in grasslands adjacent to oats fields will 
of course assist in reducing the numbers attacking this crop. 

Since the adults appear on the oats while still small it would 
be possible to run over the oat fields with a hopper dozer, but 
this would probably need to be raised somewhat on runners i 
order to give the best results. In autumn the plowing under of 
stubble land in which volunteer oats may be started and sup- 
porting the leafhoppers may be an assistance in reducing the 
numbers, 


TimotHy Crown LEAFHOPPER. 


Acocephalus albifrons (Linn.) 


This species was taken at various points in Maine during the 
collections of the summer of 1913 but the abundance and eco- 
nomic importance of the species were not appreciated on ac- 
count of the peculiar habit of the species preventing its collec- 
tion in the ordinary methods so generally effective for the other 
species of the group. 

During the present season it has been found in great num- 
bers and so many features of interest developed in its’ habits 
that it has been studied as carefully as time and conditions 
would permit. 

The most novel feature of its life perhaps consists in its al- 
most subterranean habit, the nymphs, and the adults also in 
very large part, living beneath the surface litter of the sod and 
in many cases being found under the earth especially in cav:- 
ties around the timothy crowns. This habit came to light in 
connection with a careful digging over of the sod enclosed 
under one of the cages placed for the determination of the hi- 
bernating places of grass feeding species of leafhoppers. One 
hundred and thirteen individuals) nymphs and adults of 
both sexes, were counted under a single cage eighteen inches 
square and examination of surrounding space in the same fiel’! 
and other old meadows showed this abundance to be very 
general, 

Another feature of interest is the apparent restriction of tie 
species to timothy meadows and so far as all observations 
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show a quite close restriction to this one kind of grass. So far 
no specimens have been found in places where timothy is not 
present and while it cannot be asserted that it cannot live on 
other grasses we may confidently assume that this is its prin- 
cipal food plant. 
The nymphs and the adult males have a light clay color blena- 
ing well with the soil and very different from the females, also 
very different from nymphs of such species as feed above. 
The life history of the species appears to follow ciosely the 
cther species having a single brood each year and which are 
adapted to rapid development of nymphs during the eariy 


summer. 


_ Fig. 3. Acocephalus albifrons L. a, nymph of last instar; b, male; 
c, female. All enlarged, natural size shown in length lines at left of each 
figure. (Original). 


At the time of the first observations on the species bota 
nymph and adults were to be found and there is every reason 
to believe that the adults were the maturing individuals of tue 
seasons brood of nymphs and that they were develope! from 
nymphs that had hatched from hibernating eggs. That tne 
eggs are deposited and hibernate in the fields is shown by the 
finding of the nymphs and adults in the cages placed in earty 
spring. There were no dead adults or remnants cf their bodies 
as might have been expected if the adults hibernated and de- 
posited eggs in spring. The early nymphal stages were not ob- 
served but the stages observed in June and early July were well 
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advanced in development and were probably for the most part in 
the final instar as adults began appearing in early July. 


The nymphs of the final instar are 2.3 mm in length for the male and 
nearly white with black markings. There is a broad central patch on the 
vertex narrowing behind with lateral bands which merge with the central 
patch behind the middle, a cross band connecting them in front of cen- 
ter, eyes black center, light border; pronotum white with narrow black 
stripes at side and a central spot on front and rear margin divided by 
white line, meso- and meta-thorax with broad lateral stripes covering 
most of wing pads and a central stripe divided by a broader white line, 
two spots on meta-thorax lateral broad stripe on abdomen to last seg- 
ment central double stripe terminating on the base of the last segment. 

The female nymphs are similar to the males but larger about four 
millimeters long head and thorax 1 3-4 abdomen 2 3-4 mm width 1 1-4 
mm. The black markings on the dorsum are very distinct the central 
black spot on vertex narrower and a small marginal spot half way from 
tip to eye, central double stripe broken into black quadrate spots on ab- 
demen, lateral stripe also of quadrate spots on abdomen interrupted on 
wing pads. Beneath black on margin of front. Hind legs lined with 
black, tarsal tips black. 

Adults were secured emerging from confined nymphs on July 21. The 
females were darker below than the males and emerged from nympns 
that were lighter and larger than the male nymphs. One female taken 
in the cage July 21 was very light gray but the females are generally 
dark gray to blackish and assume this color soon after emergence. The 
dark gray or blackish color is mottled finely with white and toward the 
end of the elytra these mottlings merge into transparent spots and even 
become transparent white with black spots and lineations. 


Emergence in some of the confined individuals occurred on 
grass blades above ground and in one case the nymph crawled 
up to a height of three inches above the ground to attach itself 
to the grass stem. In one attached an inch and a fourth from 
the earth the fore legs were attached and the hind legs stretche.l 
out backward to the tip of the abdomen, In many cases how- 
ever and probably as a quite common, if not the usual plan for 
the species now, the exuviae are found on the ground, 

In the moulted nymphal skin the dorsal slit through which 
the adult emerges is so closely drawn together that it is hardly 
possible to distinguish any break. The hind legs are extende | 
backward, the hind tibiae meeting behind the tip of the abdec- 
men and the hind tarsi resting side by side. The nymphal 
skins retain their appearance of the nymphs so completely thet 
they furnish every character necessary for identification. 
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Adults become abundant by the middle of July and from this 
time forward the nymphs decrease in number rapidly till by 
the last of July practically all are in the adult stage. The first 
matings were observed July 30th, the mating individuals rest- 
ing on grass leaf about one inch from the ground. 

But little mating was observed however and it appears that 
this is deferred to late in the season and while oviposition was 
not observed it is pretty safe to conclude that egg deposition is 
carried on slowly during late summer and early autumn and 
that the eggs remain undeveloped till the following spring and 
hatch, probably in May or early June, reaching maturity in 
July. oh 

CONTROL. 


It is evident from the habits of this species that it must be 
treated in a different manner than miost of the common leaf- 
hoppers of timothy meadows as the fact that it is so completeiv 
protected under the grass or even down in the sod makes it 
difficult to reach by the hopper dozer method. It is also doubt- 
ful whether it will be as much affected by burning over as 
some of the other species although this will depend upon 
whether the eggs are deposited so as to be exposed above 
ground or well protected down in the crowns of the plants. 
Exact determination of place of egg deposition is desirable in 
this connection, | 

There can be little question that rotation is a most effective 
treatment for the species. There is apparently very little mi- 
gration of the adults from one field to another and even if 
some movement should occur, plowing in late fail or early 
spring would serve to very effectually destroy all eggs. A very 
good evidence of the effectiveness of rotation is found in the 
fact that the species has been found only in old timothy mead- 
ows, the worst cases in fields that had been in grass for many 
years and that none at all have been observed in fields of only 
two or three years in grass. 

Of the natural enemies found with the species it would appear 
that the spiders must be the most effective as they are abundant 
in the fields and they work down among the bases of the grass 
plants where they have excellent opportunities to feed upon the 
hoppers. : 


ie 
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ACOCEPHALUS STRIATUS Linn, 


This is one of the species collected in abundance in the sum- 
mer of 1913 and which it was deemed desirable to follow fur- 
ther for the purpose of getting life-history details that might 
be a better basis for the determining of measures for control. 
It was taken in all parts_of the state where collections were 
made and may be considered as of general distribution but it is 
found in greatest numbers in meadows and pastures and espc- 
cially in timothy meadows. There appear to be no references 
to it as an economic species in American works and so far as I 
know no studies in this country upon its life-history or habits 
from an economic standpoint. It has been noted in collections 
from Canada and the New England states for many years and 
while a well known European species there is little reason to 
look upon it as a recent introduction. 


CMa 
Fig. 4. Acocephalus striatus. a, young nymph Ist instar (?); b, in- 


termediate nymph; c, nymph of last instar. All figures enlarged, natural 
size shown in length lines at left of each figure. (Original). 


It has been found associated with a number of different plants 
but the nymphs have been taken especially in grassland usually 
where there is an abundance of timothy and if there is any 
very close restriction in food plant this grass is probably its 
preference, 
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The observations confirm pretty positively the occurrence of 
but one generation each year the adults maturing in July an| 


living on into the fall with pretty certainly fall oviposition and. 


hibernation in the egg stage. Nymphs were found in good 
rumbers in our cages placed in early spring which proves 
- hibernation in the fields and the absence of any signs of adults 
either dead or alive shows pretty conclusively that eggs are laid 
and adults die in fall, Furthermore the development of eggs 
had reached such a stage in August that it would indicate fail 
oviposition. 

The first nymph observed was taken at Eliot on June 26th 
apparently in the first instar and at Orono young nymphs (st 
instar) were taken July 2nd. One in 2nd instar on July ist 
and these would indicate hatching in late June probably as early 
as June 20th for all the southern part of the state, 

The nymphal stages are passed rapidly as the period betweei 
the first noticed nymphs and earlier adults is but about four 
weeks. The first adult observed in the fields at Orono was 
taken July Ist, a male, and these became fairly plenty by the 
middle of the month. The females mature a little later, the 
first taken July 18th, than the males but no mating was seen 
until after August 8th. The latest nymph observed was one in 
last instar on Aug. 8th. The greatest abundance of nymphs 
occurred during the first week in July when the different stages 
were all pretty well represented in field collections, By July 
28th adults of both sexes were abundant and scarcely any 
nymphs were to be found, 


Description oF Nympus. 


The youngest nymphs found were two millimeters long and were 
probably first instar individuals but partially grown. They are green 
in color with outline of the adults but quite different in color, the grass 
green color of the upper side is flecked with black dots. Below fainter 
green. , 

The second stage nymph observed (2nd instar) is three and one-half 
millimeters long of very much the same shape as the earlier form but 
with a slight indication of the formation of wing pads in enlargement 
of the lateral parts of meso- and meta-thorax. 

The color is grass green tinged in places with vale and above 
flecked with black dots which are most numerous on the posterior pazt 
of the meta-thorax. Beneath there are dots on the face very scant »n 
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the clypeus and there are scattered dots on the legs mostly on the upper 
side. 

The face is distinctly roughened in places, the hind tibiae have two 
rows of strong spines, nine or ten in each row, and the hind tarsi 
have two platella on first joint, three ventral. 

The last instar (3rd) is six millimeters long and longer in propor- 
tion than the earlier stages the sides distinctly parallel the wing pads of 
meso- and meta-thorax well developed extending back on to the base of 
the abdomen to the 2nd segment. 

The color is green a little paler than for the earlier stages and the 
flecks of dark dots are less evident, being smaller in proportion than 
for the younger nymphs. 


The nymphs are very easily distinguished from the larvae of 
other leafhoppers by the flattened bodies and the rather sharp 
margin of the head with the parallel sided form of the abdo- 
men. They have more the general appearance of the nymplis 
of Gxpona than for the strict jassid genera. 

The figures will assist in recognizing the species in the early 
stages. . 

The habits of this species differ somewhat from the typical 
leafhoppers as they seem adapted to living on the ground or 
close to the surface though by no means so specialized in this 
vegard as the Acocephalus albifrons. he larvae creep around 
on the ground very commonly but will be found also on the 
stems of the plants or even well up on grass blades but they do 
not jump so readily as some species and while taken in fair 
numbers in the sweep net the numbers caught in this way are 
not as good an index of the abundance of the species as for 
many other kinds. Their color is well adapted to protect them 
in the grass and they may very easily escape notice unless one 

Meee eee iy tor them, The adults alsq run around 
very commonly on the ground but climb up on the stems of 
plants readily and are taken in abundance in sweeping. At 
first light green, they change to shades of gray or dull straw 
color fitting in well with the color of dead leaves and stems. 
In both larval and adult stages therefore they are admirably 
fitted to escape attention of the casual observer and it is not at 
all strange that they have not been associated with the falling 
off in the hay crop that is noticed in old meadows. 

Their attack is made on stems and leaves but for the young 
especially it is probable that they work at the base of the stenis 
or even down on the crown which offers a juicy point of attack. 
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Since this species has been found in every timothy field of 
over two years standing and in many cases has been found in 
great abundance it must be credited with a considerable share 
in the drain caused by leafhoppers. Its most serious attack 
must naturally occur during the growth of the larvae from 
the middle of June to the middle of July, which coincides with 
the time when the hay crop should be making its most rapid 
growth. 


SUGGESTIONS FOR CONTROL, 


Evidently the most important feature in control for this 
species is the rotation of crops and, since the species seems to 
migrate less readily than some of the other forms, this shoul1 
be effective on fields that are not allowed to remain in grass 
for more than three or four years. Since the species hiber- 
nates in the field and in all probability is represented in the egg 


stage in stems or leaves of grass, burning where this is practi- . 


cable should be effective. The insects do not jump quite as 
readily as some other forms and might not be collected as com- 
pletely by the hopper dozer as with some other forms but a 
proportion could be secured in this manner and, if the process 
is used for the leafhoppers in general, it would assist in reduc- 
ing their numbers. 


CHLOROTETTIX UNICOLOR. 


This species was noted as quite abundant, especially in low 
ground and on the rank grasses in the southern part of the 
state. It is one of the largest of the leafhoppers and when 
occurring in abundance must occasion considerable loss. Its 
life history has not been traced entirely through the year but 
the nymphal stages have been observed and a description and 
figure will assist in further recognition of the species. Tie 
nymphs observed were evidently in the final instar and have 
the length of 8 mm. They are light green in color closely 
matching the color of the grasses on which they occur. The 
wing pads are yellowish and extend on to the basal segment of 
the abdomen. The head is somewhat fuller than in the adult 
stage, and the abdomen tapers from near the base to quite an 
acute tip. The nymphs occur most abundantly in July and dur- 
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Fig. 5. Chlorotettix unicolor. a, adult female; b, nymph, from pho- 
tograph; c, adult female; d, nymph, last instar; e, genitatia of male. 
(Original). 1 


ing July and August adults appear in abundance and in the 
latter part of the season adults only are observed. It seems 
probable that a single generation for the year is the rule for the 
species in Maine but this can not be stated with certainty. 


, IDIOCERUS PROVANCHERI. 

This species recorded as occurring in bogs was collected in 
July in both nymphal and adult stages. A wider description of 
the nymphs may be of service in further recognition of the 
species. 


Fig. 6. Idiocerus provancheri. a, male; b, female nymph of last in- 
star. (Original). 
3 
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The female nymph of the final instar is 4 mm, long and the 
head I 1-2 mm.; the abdomen narrower at base but wider than 
in the male. 

The color observed is brown with the vertex yellow and the 
pronotum yellowish or tinged with yellow; the wing pads 
brown with the sternum and disc of the venter yellow. There 
is a pair of round black spots on the vertex in the male and the 
length is the same as for the female. The general appearance 
is similar but the abdomen is much more slender and with 
genital processes much more elongate. The abdomen is much 
restricted at the base, appearing almost wasp-like and leaving 
a wide space between its margins and tips of the wing pads. 
The color in most specimens agreed with that of the females but 
i One specimen was jet black above and on the base with light 
yellow on the sternum and disc of the abdomen, otherwise 
agreeing with the other nymphs. These were collected rather 
sparingly on July 1oth, eight nymphs and twenty adults both 
were beaten from small bushes in the bog and all the nymphs 
taken at this time were in the 4 mm. stage. It is quite evident 
that this is the last instar as no forms intermediate between 
these and the adults were found at the same time and place. 
They approach more closely to the nymphs of maculipennis 
than to any other species. 


DRAECULACEPHALA ANGULIFERA Walk. 


~ The nymphs of this species agree in color with those of D. 
mollipes but the head is distinctly shorter, the front angle not 
sharper than a right angle and the dark greenish stripes of the 
dorsum are different, A pair of dark lines run from near the 
tip of the vertex to the base of the terminal segment of the 
abdomen. These enclose a distinctly light dorsal line and out- 
side of the dark stripes, the upper surface is light green. The 
frontal arcs are quite distinct and both vertex and front 
slightly tumid. Length of the specimens noted and figured is 
6 mm. The nymphs of this species occur during summer 
and no indication of more than one brood has been noted. 
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Fig. 7. a, Draeculacephala angulifera, last instar nymph; b, Phlepsius 
apertus last instar nymph. (Original). 


PHLEPSIUS APERTUS Van D. 


The larva referred to this species is quite broad, flattened and 
with a rather strongly produced vertex. The color is light 
clay to whitish and there are two broad stripes on the vertex 
about equally wide on the prothorax, narrower on the meta- 
thorax and extended as narrow lines on the abdomen to the 
terminal segment. ‘They are lighter than the vertex, black on 
the meso- and meta-thorax and abdomen. A broad marginal 
stripe covers the sides of the thorax and the narrower stripe 
and lateral border extend from base to tip of abdomen. Length 
5 mm. 

Two specimens of this have been secured, one of them Ati- 
gust 8th in timothy meadow and from its characteristics it is 
referred somewhat doubtfully to the above species, although 
it was not possible to rear specimens to the adult stage. 


BALCLUTHA PUNCTATA Thunberg 


This species is very widely distributed and was mentioned in 
a previous Bulletin as one of the common forms. It has been 
taken especially upon Canadian blue grass and during August 
was found in all stages and while the life cycle has not been 
followed in complete detail it would be useful to furnish de- 
scription and figures of the stages observed. 
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Fig. 8. Balclutha punctata. a, b, c, d, Ist, and, 3rd, 4th instars. 
(Original). 


The first instar is 1 mm. in length and there is no indication of wing 
pads. The head is produced in front of the eyes; the face is dark and 
the abdominal segments dusky with the sutures lighter, below red with 
legs dusky. 

The second instar is I 1-2 to 1 6-10 mm. The general color yellow- 
ish to light brown streaked with red; face not dotted; the vertical seg- 
ment slightly produced with faint dusky patches in a medium row on 
the ventral side of the abdomen. The head is nearly a semi-circle in 
front of the eyes. The meso-thorax has distinct angles but is not pro- 
duced into enlargement of wing pads ; meta-thorax with aap hind 
border, no pads. 

The third instar is 2 mm. or more, light yellowish near transparent 
color, the sutures below lined with red, the wing pads partly indicated 
and angles with the meso- and meta-thorax. 

The fourth instar is 2 3-4 to 3 mm. in length; color light brown to 
dusky; the wing pads developed so as to reach on to the first abdominal 
segment. Those of the meso- HO TES do not seen to the tip of the 
under ones. 

The fifth instar is 3 1-2 mm, to 4 mm.; color differing, some speci- 
mens being distinctly light green and others brown with red; the face 
and body above, the legs and ventral surface with dusky patchés dotted 
with fuscous points. The wing pads reach to the 3rd abdominal segment, 
the front ones extending as far as the hind ones. In the female, two 
lobes and the ovipositor show distinctly and in the male, plates and geni- 
talia. 


Fig. 9. Above timothy meadow at edge of cut swath showing at 
a, height of normal or healthy plants; at b, height of aborted or 
stunted plants with blasted or imperfect heads; c, cages in meadow for 
testing hibernation; d, cages on Experiment Station grounds used for 
rearing leafhoppers and froghoppers. (Original). 


Fig. 10. Timothy from same field; a normal or healthy, b, aborted 
or stunted stems with blasted heads. (Original). 


Fig. 11. Cicadula sexnotata. Moulted skins a, b, c, d, e, Ist, 2nd, 3r:J, 4th, 5th, instars, d, and e, are on smaller 


scale than the others. (Original), 


en 


Fig. 12. Eggs and feeding punctures of Cicadula sexnotata. Opposite 
a, egg depositions; opposite b, feeding punctures; opposite c, eggs 
slightly developed; d, embryo well advanced; ¢, withered outer part of 
blade. a and b, photographed by reflected light, c and d photographed 
by transmitted light to show eggs within leaf. (Original). 


Fig. 13. a, b, males. c, d, females. Acocephalus albifrons. e 3 f ¥ 
nymph and g to j males, k to n females showing varieties of Acocepha- 
lus striatus. (Original from photographs by Hammond). 
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SIX YEARS OF EXPERIMENTAL APPLE SPRAYING 
AT HIGHMCOR FARM. 


W. J. Morse. 


Highmoor Farm was purchased by the State for the use of 
the Maine Agricultural Experiment Station in carrying out 
investigation work, more especially in connection with orchard- 
ing. Since it is located in one of the best apple producing sec- 
tions of the State, conditions are favorable for this purpose, The 
farm came under the control of the Station in July, 1909. 

The orchards at Highmoor originally consisted of about 5,000 


apple trees set about 25 years previous to the time of purchase, 


but no data were available giving exact records as to the dates 
of planting. The farm had been in the hands of different own- 
ers in the meantime, and certain of these had given the trees 
some attention. At times they apparently received very in- 
different care and at others none at all except to pick what 
apples were produced and to harvest the grass which was al- 
lowed to grow between the trees, 

In the fall of 1909 the number of trees in the orchards proper 
was a little over 3,100, set 25 x 25 feet. Many of these through 
winter injury and neglect were in very poor condition, Later 
removal of those whose condition made it apparent that they 


were past all hope of profitable renovation reduced the number 


to some over 2,300, including scattering trees. Of these the 
greatest number were of the Ben Davis variety. Baldwins 
came next, followed by limited numbers of several other varie- 
ties. 

The experimental spraying work has always been located in 
the orchard which has been designated as the Ben Davis No, ». 
When the farm was purchased this orchard was by far the most 
thrifty of all. The trees were well headed, averaged about 20 
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feet in height and the trunks were about 7 inches in diameter. 
In the past it had evidently received more attention in the line 
of plowing and manuring than the others, and at one time had 
been used as a sheep pasture. Like all the other orchards on the 
farm the trees were a tangled mat of branches from lack of 
pruning. Beginning with 1910 this orchard, in common with all 
others on the farm, has been given good care in the line vf 
pruning, fertilization, and cultivation and nothing but apples 
and an annual cover crop to be plowed under in early spring has 
been grown therein. In the fall of 1915 the trunks of the ex- 
perimental trees had an average diameter of g inches, about 24 
inches from the ground. 


NatuRE AND EXTENT oF ExprerRIMENTAL Work. MeEtHops 
USED. 


About the time the farm was purchased the value of lime ana 
sulphur washes as fungicidal sprays for fruit trees was begin- 
ning to be recognized. On account of the very favorable resuits 
secured by Scott* with self-boiled lime-sulphur for brown rot. 
scab, and other peach diseases as well as for leaf-spot and 
bitter rot of the apple, the writer had already started a series 
of experiments in an orchard at Orono to test the value of this 
material for controlling apple scab under Maine conditions. 
The results for 1908 were given in Bulletin 164 of this Statior, 
while those for 1909 were never published on account of thezr 
being rendered valueless through circumstances Over which the 
writer had no control. : 

A more elaborate series of experiments were planned for the 
following year at Highmoor Farm, using a much larger num- 
ber of trees, and a number of different kinds of sprays including 
cooked lime and sulphur or what is now commonly used and 
known as lime-sulphur. The appointment of Mr. W. W. Bons 
as Station horticulturist, stationed at the farm during the sum- 
mer months, led to his taking over these experiments which 
remained under his charge for two seasons. Since 1912 they 


*Scott, W. M. A promising treatment for brown rot and other peach 
diseases. An address before the American Pomological Society, Sept. 
1907. Self-boiled lime-sulphur mixture as a promising fungicide. Cir- 
cular No. 1, Bureau of Plant Industry, U. S. D. A. April, 1908. 
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have been carried on by the writer and his associates, The 
results of the season’s work have been published each year in a 
separate bulletin. Several of these annual reports of progress 
are now out of print. The present publication is an attempt to 
present a general summary or resumé of the work done and 
the more important results obtained. 

Object of the experiments: The primary object of these 
experiments centers around the efficient and economical control 
of apple scab with a minimum amount of injury to fruit and 
foliage, as applied to Maine conditions, ‘his involves the na- 
ture of the spray used, as well as the time, number and manner 
of the applications, 

Certain sprays, including bordeaux mixture, some of the pro- 
prietary compounds and other spray mixtures used in the course 
of the experiments, are very efficient in controlling scab, if ap- 
plied at the proper time. This avails but little if, as has some- 


times been the case, the action of the spray results in the re- 


moval of from half to two-thirds of the foliage from the tree. 
Also bordeaux mixture when used on the Ben Davis, although 
it has given excellent scab control, has invariably rendered a 
large part of the fruit, sometimes as high as 90 per cent, unsala- 
ble on account of russeting. Bordeaux mixture on the other 
hand can be used with perfect safety even on the peach in cer- 
tain of the irrigated sections of the West where the summer 
rainfall is slight.* Lime-sulphur has been used as a summer 
spray without injury in the State of Washington much 
stronger than could be employed with safety under local 


.conditions.t These facts and many others have shown that 
it is not safe to generalize too much upon or adopt without 


reserve results secured in other parts of the country under 
different climatic conditions, and emphasize the necessity of 
securing data based on Maine experience. Moreover, in spite 
of recent progress, there are numerous unsolved problems of 
both practical and scientific interest in connection with orchard 


spraying. 


*It was the writer’s good fortune to visit a peach orchard in Utah 
in the summer of 1914 where some spraying experiments were being 
carried on by Dr. Geo. R. Hill which amply demonstrated this fact. 

*Melander, A. L. and Beattie, R. K. The sulphur-lime wash. Pop. 
Bul. 28. Wash. Agl. Exp. Sta. 
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Extent of the experiments: As has already been indi- 
cated Ben Davis trees only have been used each year. In many 
respects this variety is very satisfactory for the purpose. It is 
quite susceptible to spray injury and would hardly be classed as 
particularly resistant to scab, The number of experimental 
trees the first season was 128 but during the last 5 years it has 
varied from a little less than 150 to nearly 300. The policy now 
followed is to use 24 trees to a plot or 4 rows of 6 trees each. 

Methods used: To obtain records of results for comparison 
it is now the custom to reject the crop obtained on the two out- 
side rows, or at least the outside half of these rows. This is to 
avoid the effects from the spray drifting across from adjoining 
plots which received different treatments. At harvest time the 
entire crop from the portion of the plot so selected, or 20 bar- 
rels of it selected at random if the crop amounts to more than 
this, is carefully sorted and examined. The total number ot 
fruits, the number of scabby and russeted and the percentages 
of the latter, as well as the percentage of perfect apples are 
determined and recorded. During the summer observations are 
made at frequent intervals and a careful record made of the 
effects of the different sprays on the foliage. 

As far as possible all plots receiving the same number of 
applications are sprayed on the same day, Very little trouble 
has been experienced with scale or blister mite so dormant 
sprays have been used only in exceptional cases and for special 
plots as will be described later. In other words, the present 
discussion is almost wholly limited to the action of sprays ap- 
plied to trees in leaf for the control of apple scab. Dormant 
sprays are only considered in connection with their possible ef- | 
fects in controlling the scab fungus and in the production of 
spray injury. 

Unless certain applications were omitted for a definite purpose 
on individual plots, 3 applications have been made—the first 
when the fruit buds were showing pink, the second just after 
the petals fell and the third between two and 3 weeks later. 
On account of seasonal conditions the date of the first applica- 
tion has varied considerably. The earliest was May 8, 1913, 
and the latest were May 23, 1914, and May 24, 1912. The sec- 
ond date has been more constant, the limits being from May 30 
to June 7, and in 4 out of 6 seasons from June 3 to 6. The 
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number of days which elapsed between the first and second 
applications were as follows: 25 in 1910, 18 in IgII, 12 1m 
1912, 26 in 1913, 14 in 1914, and 20 in 1915. 

In all cases arsenate of lead has been added as an insecticide 
to the various, so-called fungicidal sprays at the rate of two 
pounds of paste or one pound of dry powder to each 50 gallons. 
This amount has always. proven sufficient for the control o1 
chewing insects. The powder has been used exclusively in the 
more recent experiments. At first a plot sprayed with this 
amount of poison in water alone was used as a check. After 
the marked fungicidal effects of arsenate of lead were noticed 
a check plot was reserved which received no spray whatever. 

In Mr. Bonns first experiment in 1910 a hand-pump, barrel 
outfit was used, while in 1911 his applications were all made 
with a Niagara carbonic acid gas sprayer. Since that time a 
large gasolene power sprayer, carrying two leads of hose, has 
been used exclusively. After each plot receiving a different 
treatment was sprayed the entire apparatus, including tank, 
pump, hose, extension rods and nozzles was thoroughly washed 
and flushed with clean water. Throughout the work nozzles 
of a type which deliver a fine mist have been employed, and 
the sprays applied with a pressure varying from 150 to 200 
pounds. -The person in charge remained in the field in- constant 
supervision of the spraying crew while the applications were 
being made, care being taken to see that all of the foliage on 
each tree was reached as nearly as possible without applying 
sufficient spray to cause excessive dripping. 


DETAILED DISCUSSION OF COMBINED RESULTs. 


Bordeaux mixture vs. lime-sulphur: Each season during the 
6 years plots have been sprayed with bordeaux mixture and 
standard dilution lime-sulphur prepared from a concentrate 
made on the farm.* For this purpose during the last 4 years 
a 3-3-50 bordeaux mixture has been used exclusively. Except 
in the earlier work before the relative merits of the two fungi- 


*Standard dilution lime-sulphur as used in this publication signifies 
the equivalent of a 1 to 4o dilution of a 33° B. concentrate, or 1.22 
gallons of a concentrate thaving this test diluted to 50 gallons with 
water. 
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cides had been fully determined these plots have been intro- 
duced solely for the purpose of checks to serve, together with 
the unsprayed plot, as a basis of comparison with other sprays 
and spray combinations with respect to scab control and the 
production of fruit russeting and foliage injury. They have, 
however, given some very striking data as to the comparative 
value of the two materials when used on a variety of apples 
which is particularly susceptible to spray injury. 

Lime-sulphur at the dilution mentioned has sometimes given 
a little leaf injury but never sufficient to be of economic im- 
portance. When compared with the unsprayed check plot this 
treatment has increased the number of russeted apples from 
5 to 10 per cent during the past 3 seasons. Scab control has 
been less than with bordeaux mixture but the greatest differ- 
ence has been only about 3 per cent. 

Bordeaux mixture on the other hand has caused serious leaf 
injury nearly every year for the past 6 seasons, frequently 
resulting in partial defoliation of the trees. Its greater effi- 
ciency in scab control has been discounted several times over 
by the increased fruit russeting produced. In the past 3 years 
the per cents of merchantable apples on the plot sprayed with 
bordeaux mixture have been in round numbers, 30, 10, and 21, 
respectively. At the same time the unsprayed check, not even 
treated with an insecticide, gave 30, 87, and QI per cent ot the 
same grade of fruit. In other words, based on the quality of 
the fruit produced, nothing was gained the first year and heavy 
losses resulted the next two years from spraying Ben Davis 
trees with 3-3-50 bordeaux mixture. 

The effect of different dilutions of lime-sulphur: The ques- 
tion of the effect of different dilutions of lime-sulphur in con- 
trolling scab and in the production of spray injury was one of 
the first problems to be studied. A spray containing 25 per cent 
less concentrate than the standard dilution was tried for two 
years, in but one of which was scab very prevalent. That year 
the plot treated with the weaker spray produced 13 per cent 
more scabby fruit than was obtained where the standard dilu- 
tion was used. The matter was not followed farther for it was 
evident that this weaker dilution would prove inefficient. 

A comparison between standard dilution lime-sulphur and one 
20 per cent stronger was carried on for 4 consecutive seasons. 


4 
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Practically no scab developed even on the check plots the first 
year but during the last 3 years there was an average increase 
of 8 per cent of merchantable apples as the result of using the 
stronger spray. The greatest increase in any one year was 21 
per cent in 1912, That season, however, through a misunder- 
standing in the writer’s absence, the first spray application on 
both plots was omitted. While the conditions of the test were 
equally severe in both cases it is possible that if the applications 
had been made when the fruit buds were showing pink the dif- 
ferences between the two plots would not have been so great. 
As will be shown later this first application was a very impor- 
tant one that season. 

Only one season was increased foliage injury noted where 
the stronger spray was used and this was slight. Contrary to 
expectation there was, two years out of 3, more russeting oi 
the fruit where the weaker spray was used. These differences, 
however, averaged less than 3 per cent. : 

From the work of the 3 seasons it would seem that on thie 
Ben Davis, a variety easily injured by bordeaux -mixture, a 
dilution of lime-sulphur at least 20 per cent stronger than the 
commonly recommended may be used with comparative safety. 
z\lso in some seasons, at least, the greater efficiency in scab con- 
trol secured will more than cover the added cost of materials. 

The importance of the blossom bud application: Certain ‘stit- 
dents of the subject of apple scab control have laid much 
stress upon the importance of the spray application made when 
the fruit buds are showing pink. Present knowledge of the life 
history of the apple scab fungus and some experimental data 
obtained in Maine tend to confirm these conclusions derived 
from work done elsewhere. However the results secured at 
Highmoor during 4 consecutive seasons indicate that under 
Maine conditions it is not necessarily a foregone conclusion 
that the spraying operations for the current year are doomed 
to utter failure if no spray is applied till after the petals fall. 

Two seasons out of the 4, omitting the blossom bud applica- 
tion of lime-sulphur entirely actually resulted in a higher per- 
centage of merchantable apples. Another season the increase'l 
efficiency due to the first application was of little account. The 
differences for all 3 seasons were slight, however, and were 
doubtless within the limits of experimental error, Therefore 


88 MAINE AGRICULTURAL EXPERIMENT STATION.  [Q16. 


omission of the first spray 3 years out of 4 led to no material 
difference in the results. Cn the other hand a like omission the 
first year the experiment was tried meant, from the standpoint 
of the practical orchardist, a difference between success and 
failure in the spraying operations of the year. Where all 3 ap- 
plications were made nearly go per cent of the fruit was sound 
and perfect. Only about 50 per cent of the same grade of fruit 
was obtained where the first application was omitted. This 
was in IQ12, a season particularly favorable for scab develop- 
ment. The date of the first application that year, May 24, was 
with one exception the latest since the series of experiments 
were begun. | . 

Arsenate of lead as a fungicide: The apparent high fungi- 
cidal value which this well-known insecticide has shown is one 
of the quite unexpected results obtained. 

The first suggestion of the value of arsenate of lead for con- 
trolling apple scab, as shown by these experiments, came in 
1912. Then 4 pounds of the paste arsenate of lead alone in 50 
gallons of water gave as good or better scab control than did 
a 3-3-50 bordeaux mixture or lime-sulphur plus two pounds of 
the paste in each 50 gallons of spray. Unfortunately no check 
plot was saved that season, but over 3 times as much scabby 
fruit was obtained on a plot sprayed with two pounds of tie 
arsenate of lead paste in 50 gallons of water than were pro- 
duced where double this amount of the insecticide was used 
alone. One possible explanation for the apparent fungicidal 
action of the larger amount of the poison that season was that 
the plot on which it was used was located at the corner of che 
orchard more exposed to air and sun. This factor was elim- 
inated in the later experiments. 

In all later work an unsprayed check plot was added and dry 
arsenate of lead substituted for the paste form, In 1913 One plot 
was sprayed at all 3 applications with two pounds and another 
plot with one pound of the dry, powdered insecticide in 50 gal- 
lons of water. Nearly 39 per cent of the apples on the unsprayed 
plot were scabby. Almost perfect scab control was obtained with 
bordeaux mixture, the larger amount of the arsenate of lead 
used alone, and lime-sulphur 20 per cent stronger than stand- 
ard. dilution—the efficiency being in the order named. Some- 
what poorer results were obtained with standard dilution lime- 
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sulphur, Attention is again called to the fact that one pound 
of the dry arsenate was added to each 50 gallons of the bor- 
deaux mixture and lime-sulphur used. This smaller amount 
of the insecticide when used alone in 1913 reduced the amount 


of scab, as compared with the unsprayed check from 39 to less 


than 16 per cent. 

A large amount of fruit russeting was experienced in the 
experimental orchards in 1913, apparently due to natural 
causes, but this was materially increased by the action of some 
of the sprays. With bordeaux mixture and lime-sulphur the 
per cents of russeted apples showed an increase of 38 and i1 
resectively over that recorded for the unsprayed check, while 
russeting on the plot sprayed with the larger amount of arse- 
nate of lead alone was even less than on the check, On ac- 
count of the last mentioned fact the relative value of the arsc- 
nate of lead spray was still more apparent that season, About 


12 per cent more perfect. apples were obtained with it then 


where standard dilution lime-sulphur was used. 

Neither in 1914 nor in 1915 did scab develop sufficiently to 
give a rigorous test of the fungicidal properties of arsenate ol 
lead. In scab control in 1914 two pounds of dry arsenate ot 
lead in 50 gallons of water fell about 3 per cent behind standar 
dilution lime-sulphur containing one-half of this amount of the 
insecticide, but on account of freedom from russeting with the 
former the per cents of merchantable apples were practically 
the same. In 1915 the combined lime-sulphur and arsenate of 
lead gave a fraction of one per cent better scab control, but on 
account of russeting, only about 90 per cent of the apples were 
merchantable. In contrast with this, because of freedom from 
russeting, the larger amount of arsenate of lead used alone 
gave over 97 per cent of the same grade of fruit. 

Strong fungicides for the first application followed by arse- 
nate of lead alone: ‘he aparent high efficiency of arsenate 11 
apple scab control, as indicated by the above described expevi- 
ments, suggested the following possible modification of summer 
spraying practice. Use a strong fungicide combined with a 
smaller amount of arsenate of lead when the fruit buds are 
showing pink. For all later applications depend entirely on a:- 
senate of lead for the control of both scab and chewing insecis, 
using at least two pounds of the powder or 4 pounds of the paste 
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to each 50 gallons of water. This program has been followed 
experimentally for two seasons. For the first application 3-3-50 
bordeaux mixture and lime-sulphur 20 per cent stronger than 
standard dilution have been used. 

The crop in each case has been very free from scab but en 
account of the fact that the omission of the first application of 
standard dilution lime-sulphur on other plots during the same 
seasons failed to show an increase of scab it is impossible to 
draw definite conclusions regarding the chief object in view. 
However all evidence obtained tends to confirm the resuits 
secured where arsenate of lead was used alone during these 
and previous years. : . 

One important conclusion has been reached. It is evident 
that bordeaux mixture cannot be used at Highmoor on the Bea 
Davis, even for the first application when the leaves are be= 
ginning to unfold and the blossom buds are not yet open. With 
it, used in this way, more or less leaf injury has been obtained 
each season. What seems harder to explain is that a single ap- 
plication of bordeaux mixture, made before the fruit buds 
opened has led to a considerable increase in the russeting of 
the fruit formed considerably later. This increase in russet- 
ing amounted to nearly 15 per cent in 1914, and about 9g per 
cent in 1915. In 1914 this plot adjoined one sprayed 3 times 
with bordeaux mixture and it was thought that the increase in 
russeting might possibly be the result of the spray drifting 
across from the latter. A relocation of the plots in 1915 pre- 
vented such a possibility. 

No such difficulties were experienced where lime-sulphur, 
20 per cent stronger than standard dilution, was used for the 
first foliage spray, but as will be mentioned later an applica- 
tion of dormant strength lime-sulphur somewhat earlier, but 
after the leaf buds had begun to open did produce similar 
effects in a marked degree. 

Dormant sprays for insects as affecting scab control: Cer- 
tain observations made in another orchard in a different part 
of the State, during the summer of 1913, showed quite concli1- 
sively that where young McIntosh apple trees having an abua- 
dance of limb infection with apple scab from the season before 
were sprayed with a dormant strength lime-sulphur sclution 
just as the leaf buds were opening, in addition to the regular 
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summer sprays, the amount of scab appearing on the leaves the 
following summer was materially decreased.* Lowe and Par- 
rott working with the control of San Jose scale by means of 
the lime-sulphur-salt wash in 1902 in New York recorded a 
reduction in the amount of scab following a single late appli- 
cation of this spray.1 The Baldwin variety of apples was used. 
No mention is made of limb infection by scab, but the following 
significant statement is made with regard to the control of the 
disease on the fruit during the season following. “Of special 
interest in this connection also is the fact that although the 
trees received no treatment except with the lime-sulphur-sait 
wash, the fruit from the ireated trees was practically free from 
scab, while that of the checks was badly infested.” The single 
spray application was made late in April and was very thor- 
cughly done. “In many cases the buds had already burst and 
in some cases the leaves were well out, while in others only 
the tips of the young leaves were beginning to appear.” It 
may be mentioned also that many of these young leaves were 
badly burned by the treatment. These injurious effects were 
temporary, simply tending to delay the appearance of the foli- 
age somewhat. In a short time it “was as abundant and vigor- 
ous as in any of the neighboring orchards.” 

No cases of limb infection with apple scab have béen op- 

served on the Ben Davis at Highmoor but the question is fre- 
quently raised by orchardists as to whether it is safe or advisa- 
ble to apply a dormant spray of lime-sulphur after the leaf 
buds have begun to unfold and the flower buds are swelling. 
To secure data upon this point and upon the question of scab 
control, a single plot’ received a late application of dormant 
strength lime-sulphur, in addition to the regular spraying wit 
the summer dilution of the same material combined with the 
usual amount of arsenate of lead. 
*Morse, W. J. and Darrow, W. H. Is apple scab on young shoots a 
source of spring infection? Phytopahtology 3:265-269. Oct., 1013. 
Morse, W. J. Spraying experiments and apple diseases in 1913. Bul. 
Me. Agr. Exp. Sta. 223:20-23, Jan., 1914. 

tLowe, V. H., and Parrott, P. J. San Jose scale investigations. IV. 
Bul. N. Y. Agr. Exp. Sta. 228:295-297. 10902. (Reprinted in 21st 
Annual Report of the N. Y. Agr. Exp. Sta. with the same paging, 1903). 
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At the time of the application of the dormant strength lime- 
sulphur, May 8, the blossom buds appeared well protected. The 
young leaves surrounding them were not cver one-third inch 
long, frequently less, and closely imbricated, Considerable 
burning of the leaves was experienced and some of the flower 
buds were injureau, in the case of a few clusters all except the 
central bud or puds being killed outright, These effects soon 
passed away, the foliage later appearing fully as vigorous and 
abundant as that on the trees of the surrounding plots and as 
far as could be determined the total yield of apples was not 
lessened. The amount of scab on the fruit was slightly less 
than that on the plot treated exactly the same with the excep- 
tion that the late dormant spray was omitted, but the differences 
obtained were plainly within the limits of experimental error. 

A much more significant result is the amount of russeting 
of the fruit as shown by the records obtained at harvest time. 
The unsprayed check plot produced approximately 3.6 per 
cent of russeted apples, the one sprayed with 3 applications of 
summer dilution lime-sulphur gave a little less than 10.5 per 
cent, while the amount of russeting was increased to nearly 22 
per cent where the late dormant spray was used in addition. 
Here again, as in the case of bordeaux mixture already meu- 
tioned, the application of a strong fungicidal spray before the 
blossoms were open (in this case before the flower buds had 
enlarged materially) and long before the fruit had set was 
followed by a marked increase in the russeting of the latter. 


However, as has already been stated no such marked increases. 


have been experienced when the strength of the standard sum- 
mer dilution of lime-sulphur was increased by adding 20 per 
cent more of the concentrate. 

Self-boiled lime-sulphur: Interest in this material in con- 
nection with apple orchard spraying is largely historical. Al- 
though experience has shown that it is too weak a fungicide to 
be profitably employed in Maine for the control of apple scab, 
the results secured with it in other parts of the country in treat- 
ing diseases of the peach and the plum without injuring the 
more tender foliage of this class of fruit trees, and even for 
treating certain apple diseases, led to the immediate develop- 
ment of the stronger and more effective lime-sulphur made by 
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mixing together definite quantities of lime, sulphur and water 
and then boiling for some time with artificial heat. 

Mention has already been made of the earlier experiments of 
the writer with this material at Orono. There self-boiled lime- 
sulphur made with hot water was more effective in scab con- 
trol than that made with cold water where the slaking lime 
provided the only source of heat to bring about chemical ac- 
tion between the lime and the sulphur. Much better resu:ts 
were secured with bordeaux mixture. 

Self-boiled lime-sulphur, also made with hot water, was used 
at Highmoor but one season, or in the first series of experi- 
ments. With it Mr. Bonns secured a reduction in the amount 
of scab on the fruit from 41.75 per cent to 15.40 per cent as 
compared with the check. That season however it gave nearly 
as good scab control as did bordeaux mixture and home- 
cooked lime-sulphur, but was considerably less efficient thaa 
Gilutions made from certain commercial brands of lime-sulphur 
concentrate. 

Copper-lime-sulphur: Dr. Howard S. Reed and: his assv- 
ciates in Virginia reported very satisfactory results in spraying 
apple trees for rust, with lime-sulphur to which two pounds ot 
copper sulphate dissolved in water were added to each 50 gal- 
lons of dilute lime-sulphur spray. They stated that this spray 
was not injurious to the foliage.* In a later publication addi- 
tional data is given including the following statement, “On 
most trees, when copper-lime-sulphur was used, it was possible 
to find leaves whose margins were much darker green than 
the normal leaves, but no evidence of scorching by this material 
was found.” The York Imperial is mentioned as the variety of 
apples used. 

At Highmoor in 1914 a plot of Ben Davis was sprayed with 
this copper-lime-sulphur mixture to which the usual amount 
of dry arsenate of lead had been added. As far as scab con- 
trol was concerned the results were practically identical with 


*Reed, Howard S., Cooley, J. S. and Crabill, C. H. Experiments on 
the control of the cedar rust of apples. Bul. Va. Agr. Exp. Sta. 203. 
Jan., 1914. 

tReed, Howard S. and Crabill, C. H. The cedar rust disease of 
apples caused by Gymnosporangium juniperi-virginianae Schw. Tech. 
Bul. Va. Agr. Exp. Sta. 9:87. May, 1915. 
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those secured from the same dilution of lime-sulphur without 
the addition of copper sulphate. On the other hand where 
the lime-sulphur was used alone no foliage injury was observed 
and only about 4.5 per cent of the fruit was russeted. On tne 
copper-lime-sulphur plot severe foliage injury occurred, closely 
resembling that produced by bordeaux mixture and nearly 
equal to the amount obtained with “Soluble sulphur.” At har- 
vest time over 57.5 per cent of the fruit was unmerchantable on 
account of russeting. ; 

This experience with copper-lime-sulphur farther emphasizes 
the fact that in apple spraying the results secured in other parts 
of the country using different varieties, grown in a different 
climate, may or may not be applicable to local conditions. 

Extra fine sulphur flour as a fungicide for scab: A suspen- 
sion of finely ground sulphur in water at the rate of 10 pounds 
in 50 gallons was used as a spray on one plot in 1914 and again 
in 1915.* While scab did not develop sufficiently in the or- 
chards either season to make the test a severe one it is evident 
from the results that this form of sulphur, used in the manner 
described, has considerable fungicidal value. As compared 
with the check the per cent of scabby apples was reduced trom 
about 12.5 per cent to a little over 3 per cent in 1914. In 1915 
these figures were 5 per cent and a little over one-half per- 
cent respectively. 

The fungicidal properties of very finely ground sulphur have 
recently been well demonstrated by the pathologists of the Cor- 
nell University Agricultural Experiment Station by means of 
numerous and extensive experiments in dusting apple trees 
and various kinds of nursery stock with it mixed with powdered 
arsenate of lead, also in dusting hops for mildew with sulphur 
alone. 

There seems to be no particular advantage in using the watery 
suspension of sulphur as employed experimentally at High- 
moor. Dusting on the other hand is claimed to have decided 
advantages, particularly for very high trees and for rough or 
hilly orchards as the lighter dusting machines can be taken 
where it would be impossible to go with the heavier spraying 


*The method for making this suspension is described on page 180 
of Bulletin 240 of this Station. 
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apparatus. It is also of advantage in orchards which are re- 
mote from an adequate water supply. 

Proprictary spraying compounds: Under this heading only 
those spraying materials are considered which have been tried in 
cemparison with lime-sulphur and bordeaux mixture—the com- 
mercial brands of lime-sulphur concentrates are not discussed. 

The first material of this kind employed was what is known 
to the trade as “Sulfocide’ and was used by Mr. Bonns in 
rg10. For the first two applications one-third gallon was used 
to 50 gallons of water with two pounds of arsenate of lead 
paste added. For the third and last application the amount of 
“Sultocide” was decreased to three-sixteenths gailon and the 
amount of arsenate of lead paste increased tc 3 pounds, 

Very serious injury followed its use. Leaf scorching of the 
most severe type followed shortly after the second application. 
This injury was increased by the final application although the 
amount used was a greater dilution than the weakest strength 
recommended by the manufacturers, The fruit was also in- 
jured severely, particularly around the calyx. As a result 
nearly 45 per cent of the apples at harvest time were found to 
be so badly deformed and injured as to render them unsalable. 
“Sulfocide” proved very efficient in scab control, but on ac- 
count of the injury mentioned the amount of merchantable 
apple secured with it was far less than where no spray at all 
was applied. 

A dry powder to be applied after dissolving and diluting 
with water and known under the trade name of “Soluble sul- 
phur” was used in 1913 and 1914. This has been much adver- 
tised and sold in Maine as a substitute for lime-sulphur. The 
manufacturers did not make such claims but many orchardists 
purchased and used the material supposing that it was identical 
in compcsition with lime-sulphur, except that the water in the 
liquid had been removed. 

The first year at Highmoor two pounds of this powder and 
ene pound of dry arsenate of lead was used in 50 gallons of 
water. Efficient scab control was secured but the effects on 
the foliage were disastrous, Shortly after the second applica- 
tion of the spray very evident leaf injury began to appear in 
the form of spotting and more or less browning of the margins, 
This injury developed slowly till after the third application on 
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June 24. After that it progressed quite rapidly so that by July 
7 from 75 to go per cent of the leaves were affected, witn 
much yellowing and leaf drop showing at this time. On July 
15 the ground was nearly covered with fallen leaves, and the 
appearance of the trees showed a marked contrast with those on 
adjoining plots, sprayed with other materials, which were cov- 
ered with healthy foliage. 

The experiment was repeated the second year, reducing the 
amount of the fungicide to three-fourths pound in 50 gallons. 
The effects on the foliage were essentially the same as before. 
No injurious effects were observed on the fruit. The results 
of two successive trials indicate that even when used in smail 
quantities “Soluble sulphur” is an efficient fungicide for scab, 
but at the dilutions tested it is unsafe for use as a summer 
spray for apple foliage. Reports secured from several Maine 
orchardists who used the material as a summer spray in 1913 
fully confirmed this conclusion. No attempt was made to test 
its merits as a dormant spray. 

Another proprietary compound used is known as “Atomic 
sulphur.” This is sold in the form of a paste, It was used two 
seasons at the rate of 7 pounds, plus the usual amount of arse- 
nate of lead, diluted with 50 gallons of water.* No injury to 
fruit or foliage was obtained. Scab control on the fruit and 
the percentage of perfect apples was very nearly the same as 
was secured with standard dilution lime-sulphur both seasons. 


*Through error due to following the directions of a local dealer 14 
pounds of “Atomic sulphur” to 50 gallons was used for the first appli- 
cation the first season. 
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STUDIES ON OAT BREEDING. IV, PURE LINE 
VARIETIES.* 


By 
FRANK M. SuRFACE AND JACOB ZINN. 


The agricultural importance of the oat crop in Maine led the 
Experiment Station to undertake some definite breeding work 
with this cereal at Highmoor Farm in 1910. The general outline 
of this work has been given in a previous paper.’ One of the 
lines of work attempted, has been to develop new varieties 
which would be better adapted to our conditions than any of 
those now grown. In attempting to do this several methods 
have been employed. One of these has been the isolation of 
“pure lines” out of certain standard commercial varieties. This 
work has now reached such a point that a discussion of the 
results may be undertaken. a Shot 

Before proceeding to the discussion of these “‘pure lines” it is 
important to have a clear understanding of what is meant by 
this term. This term was first used by the Danish botanist, 
Johannsen. According to Johannsen’s’ definition a “pure line” 
is the offspring of a single, self-fertilized, homozygous individ- 
ual. The exact meaning of this can perhaps best be made clear 
by referring to the work of Johannsen himself. 

Johannsen, in his work on beans, brought out very clearly 
three things which in themselves and in their implications are of 
fundamental importance to all practical breeders of animals or 
plants, as well as to students of breeding. These three things 
ate: 


*Papers from the Biological Laboratory of the Maine Agricultural 
Experiment Station No. 96. 

‘Surface, F. M. and Barber, C. W. Studies on Oat Breeding. I. 
Variety Tests 1910-1913. Maine Agricultural Experiment Station, Ann. 
Rept. 1914, pp. 137-192. (Bulletin No. 220). 

8Johannsen, W. Elemente der exakten Erblichkeitslehre. Jena, 1913, 
pp. XI + 723. 


98 MAINE AGRICULTURAL EXPERIMENT STATION. IQI6. 


1. That the size of an individual bean was no absolute or 
certain criterion whatever, as to the average size of its offspring. 
He found that while some particular large beans always pro- 
duced large offspring beans, other equally large ones always 
produced small offspring beans. Some individual small beans 
produced offspring of large average size, others produced beais 
of small average size like the parent, and, in general, he showed 
it to be quite impossible for anyone to tell merely from the size 
of a bean itself whether its progeny will be large or small. 

The nature of Johannsen’s results on this point have been 
clearly set forth in the accompanying diagram. 
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. Fig. 14. Diagram to illustrate Johannsen’s results with beans. 
5 (From Wood and Punnett). 


2. That a population of beans, no matter from how sup- 
posedly “pure” a commercial variety it is taken, is really not a 
homogeneous unitary aggregation, but instead is made up of a 
varying number of lines or strains, each of which breeds true tc 
itself when propagated in isolation. In other words, the popu- 
lation in question is a mixture of several component lines. The 
individuals in each line produce offspring true to the type of 
the line, rather than to the type of the population as a whole, 
except in cases where by chance the population type and the 
type of one or more lines happen to be the same. 

3. That when mass selection alters the population type it 
does so by a process of isolating from the mixture certain strains 
whose own types are different from the original general popula- 
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tion type, and which differ in the direction towards which selec- 
tion was made. ‘Thus if one begins in a general mixed popula- 
tion of beans to select for planting the largest beans, and by so 
doing increases the average size of the beans in the crop, what 
he really does is gradually to throw away all beans except those 
which belong to strains having large beans as the type. Having 
isolated from the population one of these component strains 
which breeds true to a definite type no amount of further selec- 
tion will modify that strain. 

The idea underlying these conclusions is that, in the continued 
propagation of the offspring of any self-fertilized plant, every 
individual will possess exactly the same hereditary constitutica 
as every other individual. Consequently except for the effect 
of environmental conditions such a “pure line”, as it is called, 
should breed true and should show the same characters in every 
generation. 

The same reasoning cannot, without some modification, be 
applied to open fertilized plants, such as corn for example. Here 
any individual kernel, in the majority of cases, has been fer- 
tilized by pollen from some neighboring plant. This latter plant, 
and consequently its pollen grains, may be carrying characters 
very different from those of the mother plant. The offspring of 
such a grain would split up, some showing characters similar to 
the pollen parent and others like the mother plant. By continued 
self-fertilization (hand pollination) of corn a condition ap- 
proaching that of a pure line could be obtained. 

The majority of our cereals, such as oats, wheat, barley, etc., 
are nearly always self-fertilized. Wilson’ says that natural 
crossing occurs only very rarely in oats. Rimpau’ found only 
five spontaneous crosses in dealing with 19 different varieties 
during a period of six years. In our own experience we have 
never observed a single natural cross although in our oat gar- 
dens different varieties including black, white and: yellow oats, 
open and side heads, have been grown in adjacent rows. These 
rows are only one foot apart and at the time of blooming the 
heads of one row interlock with those of the next. The reason 


“Wilson, J. H. The Hybridization of Cereals. Journ. Agric. Sc., Vol. 
2. pp. 68-88, 1907. 

*Rimpau, v. Kreuzungsproduktion Landw. Kulturpflanzen. Landw. 
Jahr. 18or. 
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that cross-pollination does not occur is that the anthers shed 
their pollen before the glumes open, and there is very little 
chance for the introduction of foreign pollen. Consequently 
we may assume that for many generations the ancestors of any 
particular oat plant growing in a field or plot have been seif- 
fertilized and that this plant will breed true to its hereditary 
characters. This is the fundamental assumption upon which all 
pure line breeding is based. By the selection and isolation of 
such pure lines out of ordinary commercial varieties new strains 
may often be secured which are far superior to the parent vari- 
ety. 

The point in question can perhaps be made still clearer by con- 
sidering what constitutes a commercial variety. To the casual 
observer a variety may appear to be breeding perfectly true and 
all the plants may appear to be alike. However, if the plants 
are examined carefully many differences will be found, Some 
have larger heads, or more spikelets per head, others have a 
larger number of culms, some have stiffer straw than others, 
etc. Some of these differences are due to environment, such as 
more space or better ground. On the other hand some of these 
variations are definitely inherited. If individual plants are 
selected and the seed of each grown in separate rows, it will 
be found that many of these rows differ greatly in their yield, 
time of maturity, strength of straw, etc. These differences are 
transmitted from one generation to the next. Each plant which 
breeds differently from the others belongs to a different pure 
line. A commercial variety then, consists of a. mixture of a 
large number of pure lines which we may designate by the letters 

A, B, C, D, E, F, —————— etc. 
If we select a single plant it will belong to one of these pure 
lines, for example C. If we multiply the seed of this plant we 
may have finally a whole field, all the plants of which belong 
to this pure line C. 

It further follows from this theory that if we again select 
individual plants from such a pure line field we have still only 
the same pure line. If we grow the seed of such selected plants 
in separate rows there is little or no difference between the 
rows. That is, in selecting and isolating the pure line we have 
made all the improvement possible in this direction. Theoreti- 
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cally and, as Johannsen proved in the case of beans, practically 
it is not possible to improve such a pure line by further selection. 

The question as to whether it is possible to improve a pure 
line of oats by continued selection has been studied by this Sia- 
tion for several years. The results of three years of such selec- 
tions have been published. It has been shown that selection 
for three years both to increase and to decrease certain charac- 
ters has not modified any of the characters studied. 

The results of this work are of much importance to the prac- 
tical oat breeder. It follows that in order to secure improved 
strains it is only necessary to select individual plants from the 
commercial fields and then to multiply the seed of each plant 
separately. Then each of these pure lines must be tested and 
only the best retained. After a desirable pure line has been 
isolated it is only necessary to keep it pure and unmixed with 
other seed. Such a pure line will not deteriorate nor can it be 
improved by further selection. This greatly simplifies the 
methods of practical oat breeding. It has been shown that it 
is useless to continue the expensive methods of selecting year 
after year within a pure line, In order to get still better yielding 
strains it is necessary to go back to commercial fields and make 
new selections with the hope of isolating still better pure lines, 
Once a pure line is isolated it cannot be improved by further 
selection. 

Of course, at any time and for reasons at present unknown, 
germinal variations may occur within a pure line and these may 
breed true to their new characters, If plants showing such 
germinal variations should be selected it would be possible to 
secure strains showing characters different from the parent 
pure line. While there is good evidence that such germinal vari- 
ations do occur in oats, they are relatively rare. Practically, 
there seems to be very little chance of securing such variations 
from a pure line. (cf. pp. 142-143.) 


*Surface, F. M. and Pearl, R. Studies on Oat Breeding. II. Selection 
within pure lines. Maine Agr. Expt. Stat. Ann Rept. 1915, pp. 1-40. 
(Bulletin No. 235). 
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METHODS. 


The general methods of pure line breeding in the case of 
cereals may be briefly outlined as follows: In the first year 
individual plants are selected from the fields or plots of the com- 
mercial varieties. These plants are selected because in some 
cne or more respects they appear to be better than their neigh- 
bors growing under the same conditions. Each of these plants 
is harvested separately and various data recorded concerning i1, 
On the basis of the notes made in the field and the data on the 
threshed plants a further selection is made. 

The seed from the plants which are finally selected are sown 
the next spring in short rows in a cereal garden. In our 
work we usually plant 25 kernels in each row. The rows are 
one foot apart and the plants three inches apart in the row. 
This allows each plant sufficient room to develop and the 25 
plants are enough to judge the character of each pure line. 
The garden rows are subjected to a severe selection. Careful 
notes are taken in the field and considerable data taken at the 
time of threshing. Out of several hundred rows usually only 
a few are judged good enough to be continued. 

The third year the seed from the selected rows is sown in 
small multiplying plots. In our work these plots have been 
I-2000 acre in area and usually in duplicate. In these plots the 
grain is planted much closer together in fact, approaching the 
number of grains per unit area, that are usually sown in the 
field. These plots are subjected to a still further selection and 
only the best retained. 

The fourth year there is sufficient seed from each selected 
pure line to sow one or more field plots. According to our 
method of testing varieties’ these are sown in 1-40 acre plots. 
Here they are tested in duplicate or quadruplicate plots for 
several years and subjected to still further selection until onty 
those which are superior in some respects, at least, to already 
existing varieties are retained. . 

In the work with which this bulletin is concerned over 450 
plants were selected in 1910. Of these something less than 200 
were tested out in garden rows. Eighty were deemed good 
enough for the I-2000 acre test, but only 34 ever reached a field 


*Surfiace, F. M. and Barber, C. W. Loc. cit. 
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test. Of these 34 all but 12 have been discarded as not suffi- 
ciently valuable to be offered to the public. These 12 pure lines 
have now been tested for 3 years under field conditions and ta 
competition with the best commercial varieties which we could 
obtain. 

In the following pages some of the details of this work are 
given and the comparative yields in each year. A description 
of the 12 pure lines still retained is also given. 

This work was begun under the general direction of Dr. Ray- 
mond Pearl. The selections in 1910 were all made by the senior 
writer. In 1911 the work was in charge of Dr. E. P. Humbert. 
In 1912 Dr. M. R. ‘Curtis and Mr. C. W. Barber looked after tie 
field work. Mr. Barber was also associated with the work in 
1913. The present writers were associated in the work of 
1914 and 1915 and in the preparation of the data for publication 
The writers desire to express their appreciation of the careful 
and efficient assistance rendered throughout this and other work 
by Mr. Wellington Sinclair, Superintendent of Highmoor Farm. 


WokrkK IN I9QIO, 


In I910 25 varieties of oats were tested in I-10 acre plots at 
Highmoor Farm. The location of these plots as well as otner 
data concerning them has been given by Surface and Barber.’ 

Shortly before harvest a number of these plots were carefully 
gone over and plants showing points of excellence were given 
a tag bearing a selection number. The points which were par- 
ticularly noted in this field selection were the number of culms, 
the size and general character of the head, the number of spike- 
lets, the number of sterile or abortive spikelets, and the strength 
of the straw. In making these selections much weight was 
given to the position of the plant in the plot. Thus usually 
marginal plants were not chosen because their greater develop- 
ment was manifestly due to better environment. In general, 
the attempt was made to select plants which were noticeably 
better in some respects than their neighbors located under the 
same environmental conditions, . 

The number. on the tag is the plant selection number by 
which the plant can at any time afterwards be identified in the 
records. No plant selection number is ever duplicated in the 


"Loc. cit. 
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plant breeding work of the Station. For those plants which 
are later multiplied in plots, the plant selection number be- 
comes the “Line Number.” Thus when we speak in the latter 
part of this paper of Line No. 355, it refers us at once to selec- 
tion number 355 and from this the entire pedigree of the line 
can be traced. So long as no new germ plasm is added by 
crossing, the line number remains the same. 

Notes were taken at the time of the original selection of each 
plant. These notes were recorded on 5” x 8” loose leaf sheets 
similar to that shown in facsimile in Figure 15. These sheets, 


Date Harvesteo 


PLANTED Line No. 


SELECTED FROM PLOT Row No. Prant No. 


CrosseD aS MOTHER PARENT WITH PLANT Pcor VARIETY 


PLANTED IN BREEDING PLOT No. 


OATS, VARIETY : 


No. OF QEANELS 
ree || oes 


Fig. 15. Facsimile of plant selection record sheet used in the plant 
breeding work. 


it will be noted, are designed to be used with certain other plants 
besides oats. 

This sheet provides space for data relating to the pedigree ot 
the plant and also such characters of the plant as height, num- 
ber of culms, weight of grain and straw and certain characters 
of the head and grain. At the time of the field selection, the 
date, the name of the variety and the plot from which it came 
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are recorded. Also brief notes relative to the position of the 
plant in the plot and the character for which it was especially 
selected are noted, 

When the plants were fully ripened they were pulled and 
brought into the laboratory. Sometime after they were thor- 
oughly dry they were measured, weighed and threshed. 

On the basis of the data thus obtained a further selection of 
the plants was made. The grain from the best plants was 
saved for planting in the breeding garden the next year. 

In 1910, 460 plants were selected from the variety test plots. 

These represented 18 different varieties. Of these plants 
188 were deemed good enough to be tested in garden rows. 

Table 1 shows the plot numbers and the names of the varie- 
ties from which plants were selected. Also the number of plants 
selected from each plot and the number that were grown in tue 
TQII garden rows. 


TABLE I. 


Showing the number of plants selected from the different varie- 
ties in 1910 and the number of these which were continued 
im the 191r oat garden. 


1910 | Number Number 


plot VARIETY. selected grown in 
No.* plants. 1911 garden. 

MMC TCO Te eae tal epi niet nese nal eae isin. cups Ravager ntates 10 1 
See Ibe MmaT ban WINS nk ies fo iai ceatie te shaie ovcle ee loin aif 11 1 
PIES AC Keene GALL aio st cli char ose corel oie even ccshenenens tunis causieds 32 5 
MPS SO Merete citi chit hiehsta a pies aoave a eehaneue s onewonene te lies 18 3 
FEC STHSrOSa cic.) ahd Beant ote RE RCI tt CHER cas I RS Rene ae erate 6 1 
SMM TURSLOMNATC EOD heii aa nics Notts ay cree hovaheenaiiras cus SRAd etsy aoens 28 14 
9 |Early Champion..... hr ae ERR A cies ere cea 18 9 
OME OSDE DLE Vie al Pc kopicraic ae oto becharahans hehe nepeahs cmaasala)e 32 14 
13 |Regenerated Swedish Select...................05. 28 12 
14 |Regenerated Swedish Select..................-05- 27 20 
15 |Regenerated Swedish Select.................2.2.-. 30 6 
IG MAIS VERISHESELECLY cei an mins decks eleinl eo a Ue cre ote oleic eet’ 18 14 
SN MMMMIEZE SCLC LUGE Calta rrocdiovsos) cin tee ake lele releitotie io stavamoetelaypeyeratee vale 30 18 
18 (|Senator / 10 6 
19 | Vict 14 12 
20 |Old 4 1 
Brea WIAVOLCECEOCOLCH .). . ajajcssucreisre sere icles ¢.cla outta aieveinle sheis 21 10 
PP EORNATIMNE GOW IDIGC.., ic, «ates cielleve eevee wie eo ce ace vedere! isis) scare 28 14 
BD CME SATIN TE Tp iaire ei che oseiror ara loberene lores iia vel'e i lehovonw fa leteie-e wiles she 16 6 
PD MMIDES UTILS TTR oe nts evs al lal sts recieve isu cievaliousseitele teller el auei'n,e Ssesaveleh's:« 16 5 
Ey Mmm ES LEME Tar eue i he aie ay asia Wide avon cyoppieddloveee, o@.le fa, 0 6 Jo's. we ie,.s 17 1 
AL) NAB GENTUEyT 5c) OOICRONSRORCICIG OSU RRC OSCR RCRA IERIE SRT ee eee 25 2 
Fd HEN ERRIDI EN ee ete a) sre hal Ls olecniatatevalc teareie le sle-evere a) aieneresere 21 13 
TOI OS Oe Bin tA GOR io aeRO ne ip nce eee eee 460 188 


7 * For a description of these varieties, source of seed, etc., see Surface and Barber, 
oc. cit. 
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Work IN IQII, 


Seed from the 188 selected plants were grown in garden rows 
in 1911. In many instances two or more rows were grown from 
the same plant. Each row was planted with seed from a single 
culm of the plant. In this way we were certain that all the 
plants in a given row were the offspring of a single individual. 
Where plants are taken from a field plot it is not always possible 
to be certain that several different culms belong to a single plant. 

Each row was about 6 feet long and contained 25 kernels. 
The plants were 3 inches apart in the row and the rows in 1911 
were alternately one foot and two feet apart. This brought 
the rows in pairs with a one-foot space between the rows of a 
pair and a two-foot space between the pairs of rows. This 
latter space allowed ample access to the individual plants iu 
taking notes, etc. 


PLANTED Piotr Row No. 
> Sister Rows 


Elmornen Pant Row No. 
O |] per PSU IRUANTED [00 yl tee oor e Sceaa| 
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r=, ey ce] PEs Vm (RNa) FRE at a ea] Pe aaa) ea ao 
(== ee 
£ [eosreile Sr alas ee | eas | 
Oo. 
Cee ea (are [metas] Peete Perey ——— No. oF PLANTS 
= Fae a in es (Ee re, | Generac Notes 
=) ramen [nein] RTS) Peale Departs) [Mo aac) [staan Deaeep eae 
ral eS a aaa [ee ay eee re 
cca po | A | Rial peas) ers mT Ae: 
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es | [i ea fess fel [Pea | ee 
s L |} __{__{__} _] | 
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| ee ed ea eee eee oe | 
2 SSS 
E 2a SS 
5 pecan (eee ena] aCe ET fey a Ieee he 
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2 ==) | 
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Fig. 17. Facsimile of progeny row record blanks used in the oat 
breeding work. 


Careful notes were taken with regard to each row. When 
ripe, the plants of each row were pulled and tied together with 
the row number tag attached. After the plants were thoroughly 
dry they were weighed, measured and threshed, In some cases 
each individual plant was threshed separately. In other cases 
all the plants of a row were threshed together. In either case 


107 


STUDIES ON OAT BREEDING. 


Wig. 16. Photograph of the 1911 oat garden at Highmoor. 
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all mutilated plants were discarded. The data were recorded on 
5” x 8” loose leaf sheets like that shown in Fig. 17. 

Since the number of threshed plants varied in different rows 
the average per plant of a given character was used in com- 
paring different rows. 

From the notes and the data thus obtained a further selec- 
tion was made and only the very best rows were selected for 
propagation the next year. 


Work IN I012. 


Eighty-two rows from the 1911 garden were regarded as 
good enough to be tested further. In one case two of these 
rows belonged to the same pure line. In another case three 
rows were from the same line. There were then 79 pure lines 
tested in 1912. Seeds from these selected rows were planted 
by hand in small plots. These plots were four feet, six inches 
wide and four feet, ten inches long, giving a total area of 21.75 
square feet, or 1-2000 of an acre. The grain was planted in 
rows three inches apart and one and one-half inches between 
the plants in the row. There were in each plot 18 rows wita 
39 plants to the row. This makes 702 plants per plot or at 
the rate of 1,404,000 plants per acre. This is about the average 
number of grains of a medium sized oat sown on an acre when 
seeded at the rate of two bushels. Each pure line was planted 
in duplicate plots of this size and the average of the two plots 
for each character was taken for comparison of the different 
pure lines. 

The planting of such plots has been greatly facilitated by 
the use of a planting board like that shown in figure 18. This 
board contains rows of 3-8 inch pegs spaced at the proper dis- 
tances.” 

During the growing season detailed notes were taken regard- 
ing each plot and when ripe the plots were harvested and later 
threshed. On the basis of these data the pure lines were again 
subjected to a severe selection. Out of the 79 pure lines tested 
in these plots 34 were chosen for testing in larger field plots. 

The threshing data from these 34 pure lines are given in 
Table 2. The measurements are recorded in centimeters and 


*The board shown is designed for marking only half a plot and varies 
somewhat in shape from that described above. 
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Fig. 18. Photograph of a planting board used in planting 1-2000 
acre plots. 


the weights of straw and grain in grams. In order to make 
these figures more intelligible to those unaccustomed to the 
metric system, the calculated yield in bushels per acre is also 
given. It will be understood that in calculating acre yields from 
small garden plots it is not assumed that in actual practice such 
yields would necessarily be obtained on the larger areas. How- 
ever, the translation of yield in grams per 1-2000 acre plot to 
yield in bushels per acre merely means multiplying the former 
by a constant factor. So that for purposes of comparing the 
different pure lines one column can be used as well as the other. 
As a matter of fact, however, the results obtained in the vari- 
ety tests in 1914 and 1915 (see tables 4 and 5) indicate that the 
yields calculated from these garden plots are not far above 
what may be expected from a properly handled crop in a favor- 
able season. 
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From Table 2 it is noted that these pure lines averaged to 
yield at the rate of from 132.8 bushels to 81.3 bushels per acre. 
It will be understood that the 34 lines given in the table are 
selected from the 79 which were grown. As a rule the discarded 
lines yielded less than those given in the table. However, in 
instances where high yielding lines showed undesirable charac- 
ters these were also discarded. 


TABLE 2, - 


Data from the 1-2000 acre plots of the 54 selected pure lines. 
Grown in 1912. 


: Calculated 
Tine Height Weight of | Weight of | bushels 
No. PARENT VARIETY. cm. straw grain per 

ems. gms. acre. 
247 \imported Scotch.......:...... z 164.1 1871 963.5 | 132.8 
236 {irish Victor........ Aaah Hg eR esses 113.0 1786 Ciao) || 131.4 
SAGMIIMIEHEVACtOD. ck. ee le | 108.6 1601 916.0 126.7 
ees TR EI ER ciety ee nn esos a 5, Setde warn ae 115.6 2245 915.0 126.1 

PAPNEYESIGENt eer 2 ce es ssl ae ras 115.6 2317 897.7. 123.7 
340 irish Victor............... | 105.4 1740 892.5 123.0 
250 Imported Scotch. ........—....4 97.7 1520 884.5 121.8 
ZSGeIBANNCT es sh Gh ees 1123.6 1999 871.5 120.1 
Saealeishevietors. acetic. ie nee ke 102.9 1569 832.0 114.7 
125s Prosperity... 6... heen ode. 104.1 1613 807.0 iiplelee 2) 

S2mibresidentesn te se. Se a 116.8 2280 | 800.5 110.3 
BOveIBAMMeryee ot 38 ku. ea kk 110.8 1901 796.5 109.7 
Boa MrsheVACtOEss. o.0fs 6a eel wn 106.7 1602 790.5 108.9 
238 |Regeneérated Swedish Select...... 101.6 1430 | 778.0 107.2 
POOn | Prosperltys w.G 4). oe ay. 111.8 1896 | 775.5 106.9 

Gite LEASE (0 (Gy 01 ee eer 1C9.3 1695 | 752 .0 103.6 
STOMA NES ATO Lens foe ie ashe lear ieee a 110.5 1844 | 145.5 102.7 
BO OMMSAMIN ET erin cise eos beck gie ug See, 104.8 1778 | 739.8 102.0 
MOSUNRROBPETIBY sa. 24/2. cee ee 112.8 LY OL 770 101.6 

79 )President.............. ele 111.8 1670 727.0 100.2 
OPE ATIMCT tliat.) cas SRE de kG eatin 106.7 1587 TPA 15) 99.4 
z5U |Banner.. 105.4 1583 | 719.5 9S .2 
2il ce Tad TY. SN An eae eas Renee amen ee ala 1060.3 WAAL | 718.0 98.9 

FD) | RA CESIVG Oro eee ee oe ee a 109.2 1676 | 702.5 97.3 
128 }Regenerated Swedish Select. . 97.8 1500 | 701.0 96.5 
OMe IMellenIIT fo eee af ccee seca bes 94.0 1238 700.5 96.4 
iQ eesiolemite lets 160.3 1390 697 .0 96.0 
133 |Regenerated Swedish Select...... 96.5 1152 679.0 93.6 
249 |Imported Scotch........... 5 all wll Oe 1975 | 656.0 90.4 
261 |Swedish Select................. 97.8 1485 630.5 86.9 
104 |Swedish Select................. 109.2 1231 619.5 85.9 
243 |Swedish Select................. 97.8 1152 606.5 83.6 
239 |Regenerated Swedish Select...... 97.8 | 1398 601.0 82.8 
139 |Regenerated Swedish Selezt...... 96.5 | 1271 | 595.0 81.3 

| [ 


It is of interest to note the distribution of these pure lines 
among the different parent varieties. From Table 1 it is noted 
that there were 188 pure lines grown in garden rows. These 
188 pure lines represent 18 differently named varieties, The 
34 lines given in Table 2 represent eight different commercial 
varieties. It will further be noted from Table 2 that certain 
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varieties are represented by a large number of lines. These 
varieties are the Banner, President, Irish Victor and Regen- 
erated Swedish Select. It will further be noted that the ma- 
jority of the Swedish Select lines are near the bottom of the 
table, indicating relative low yield, 


Work IN 1913. 


In 1913 each of the 34 lines given in Table 2 were grown in 


one or more 1-40 acre plots. These plots were located in ihe 
field with the plots of the commercial varieties for that year. 
For a description of the soil, methods of seeding, harvesting, 
etc., the reader is referred to the earlier paper by Surface and 
Barber.’ In each of the three years, 1913 to 1915, in which 
these pure lines have been tested in field plots, they have been 
grown in the same field and treated in exactly the same manner 
as the plots of the commercial varieties. In 1913 the pure line 
plots were grown all together along one side of the field. In 
the two other years the pure line plots have alternated with 
the plots of the commercial varieties.” 

In 1913 there was not enough seed from many of these lines 
to plant more than a single plot, Table 3 gives the detailed 
results for each pure line, 

From this table it will be noted that individual. plots yielded 
from 83 to 46 bushels per acre. Four plots yielded above &o 
‘bushels and 10 plots between 70 and 80 bushels per acre. 
Seven lines with two or more plots gave an average yield of 70 
bushels or more. 


*Surface, F. M. and Barber, C. W. Studies on Oat Breeding. I. 
Variety Tests 1910-1913. Maine Agr. Expt. Stat. Ann. Rept. 1914, pp. 
137-192. (Bulletin No. 229). 

*Owing to the fact that the field on which these plots were grown 
was quite irregular in shape, the method of obtaining corrected yields 
described on page 114 cannot readily be applied to these plots. For this 
reason the discussion of the 1913 results is based on the observed yields 
only. 
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TABLE 3. 
Test of 34 Pure Lines m 1913. 
Straw YIELD. GRAIN YIELD. 
5 
Variety Numper.| Plot ts B ie z aS 0B 
isl ae a= 
pee neh ees 8) eso) ae 
Bs ee | 886 |/858 | S33 38 
He, Re | Hae (OSs | Bee | AE 
Maine 336......... 580 93.0 3720 5.0 81.3 35.9 102 
é 581 70.5 2820 55.5 69.4 38.4 102 
Average........... - 81.7 3270 60.3 YD 53} Ciaae, 102 
Maine 340......... 578 64.0 2560 52.0 65.0 39.0 99 
*579 100.5 4020 62.5 83.2 36.4 99 
VADETAGER icra: olen 1% = 82.3 38290 57.3 74.1 37.7 99 
Maine 281......... 565 73.5 2940 53.5 71.2 36.5 105 
601 77.0 -| 3080 60.0 75.0 34.1 105 
PADETOAG Em eNey =e. «sis + = 75.3 3010 66.8 73.1 35.1 105 
Maine 346......... 584 69.0 2760 56.0 70.0 37.4 99 
585 65.0 2600 59.0 73.8 37.3 99 
VAGIEN AU Ee mcs + - 67.0 2680 57.5 Hilo) Cithee/ 99 
Maine 78.......... 606 71.0 2840 57.0 71.3 39.3 103 
Maine 355......... 560 90.0 3600 58.0 72.5 35.6 105 
561 86.0 3440 61.0 76.3 35.5 105 
570 59.5 2380 51.5 64.4 35.8 104 
PADERAGE gy ge fe anes (s,s = 78.5 3140 56.8 Hal 35.7 105 
Maine 286......... 566 79.5 3180 59.5 | 74.4 35.2 99 
567 68.0 2720 54.0 67.5 = 105 
LNTEROU Pe LNA = 73.8 2950 56.7 70.9 = 102 
Maine 357......... 558 93.5 3740 66.5 83.1 36.2 105 
559 87.6 3480 63.0 80.0 35.6 105 
562 56.0 2240 43.0 53.8 36.9 104 
563 62.5 2500 50.5 63.1 36.7 104 
VAN ET AGE ordi ile >. 2.0 0s = 74.8 2990 66.7 70.0 36.4 102 
Maine 351......... 564 72.0 2880 56.0 70.0 36.2 105 
Maine 128......... 597 75.0 30C0 56.0 70.0 37.2 102 
Maine 230......... 568 55.7 2228 46.3 69.4 36.7 102 
Maine 133......... 602 56.5 2260 46.5 69.3 37.8 101 
Maine 217.....0... 572 63.0 2520 | 55.0 68.0 37.4 102 
Maines74n. sis... 587 71.5 2860 55.5 69.4 37.9 104 
he 588 63.5 2540 54.5 68.1 37.8 105 
PAREN Emm ts, 1.) o's 0): = I Olero: 2700 55.0 68.8 37.4 104 
‘Maine 243......... 603 | 64.5 | 2580 | 54.5 | 68.1 | 37.8 102 
Maine 103......... 591 47.7 1908 47.3 67.6 39.5 101 
IMBINe 7 Ou. 0.8... e. 586 76.5 3060 54.0 67.5 39.3 104 
Maine 239......... 600 64.0 2560 54.0) 67.5 29.0 102 
Maine 307......... 569 61.5 2460 53.5 66.9 36.8 102 
Maine 82s a): 589 73.0 2920 55.0 68.8 34.8 106 
590 67.0 2680 51.0 63.8 35.8 106 
AVENUGE a ee e's. = 70.0 2800 53.0 66.3 36.3 106 
Maine 261......... 604 68.0 2720 52.0 65.0 36.9 103 
Maine 288......... 598 75.5 3020 54.5 68.1 36.4 103 
599 57.5 2300 46.5 58.1 36.8 102 
AVERAGE wholes es. cue = | 66.6 2660 60.5 63.1 36.6 103 


* Plots marked with (*) were not exact!y 1-40 acre in area when 


harvested. The 


yields of these plots have been calculated to a 1-40 acre basis in order to be comparable 


with the other plots. 
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TABLE 3. 
Test of 34 Pure Limes in 1913—Concluded. 


| StRaw YIELD. GRAIN YIELD. 
| | | 
| H 
oO 
VARIETY NUMBER. | Plo tare ae 5 eee lls as ok 
number. & 8 z 8 | past ae] 53 oi 
| nm 
lee lise o lee one ee) foetal Gee 
He | As | Bae | OSs | BRS | AE 
Maine 247......... 573 72.0 2880 52.0 65.0 37.7 | 102 
574 101.0 4040 48.5 60.6 35.8 99 
Average . 5 wich eine se = 86.5 8460 50.3 62.8 36.8 | 101 
; d | 
Maine 201A cee 571 61.0 2440 50.0 62.5 Boe | 104 
Maine 199......... 594 62.5 2500 49.5 61.9 36.6 | 163 
Maine 334......... 583 48.0 1920 48.0 60.0 39.2 | 95 
Maine UB Ora wakes. 596 61.0 2440 48.0 60.0 38.5 101 
Wainer (Oe eee 592 66.0 2640 47.0 58.8 36.9 102 
Maine a Seen aes an 593 56.0 | 2240 47.0 58.8 37.5 103 
Maine 387......... 582 87.2 | 3488 46.8 58.4 37.5 94 
Maine 250......... *575 73.2 2928 42.8 545)4,.7/ 36.4 94 
576 73.5 2940 38.5 48.1 36.8 94 
Average........... = 73.4 2934 40.7 61.9 36.6 | 94 
| 
Maine 122......... 595 77.5 3100 41.5 51.9 36.3 101 
Maine DA Sneak 577 48.5 1940 34.5 50.8 36.8 | 94 
Maine 104......... 605 63.0 | 2520 34.0 46.0 43.7 | 89 
Average for all iines - 67.7 2709 60.9 65.0 87.4 | 101 


* Plots marked with (*) were not exactly 1-40 acre in area when narvested. The yields 
of these plots have been calculated to a 1-40 acre basis in order to be comparable with 
the other plots. 


The average yields of the commercial varieties tested in 1913 
have been given by Surface and Barber (Joc. cit.). By refer- 
ence to Table 6 of that paper it will be noted that only one 
variety, the Siberian, yielded as high as 70 bushels. 

The fact that the plots of the commercial varieties and the 
pure lines were arranged on separate sides of the field in 
1913 make it somewhat difficult to draw reliable comparisons. 
As a whole, the land on which the pure lines were grown was 
somewhat inferior to that on which the commercial varieties 
grew. Nevertheless, individual lines far outyielded the com- 
mercial varieties. The average yields of the two sets of plots 
did not show a very great difference. The 21 commercial varic- 
ties averaged to yield 62 bushels per acre, while the 34 pure 
lines gave 65 bushels. 
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WorkK IN IQ14.° 


In 1914, 31 of these pure lines were tested again. Three 
lines, viz., 139, 243 and 249, were discarded because they pos- 
sessed certain undesirable characters. The data from the 1913 
test were not sufficient to warrant discarding any of the other 
lines. By this time practically all of the lines possessing weak 
straw, poor head character, or poor grain had been discarded. 
The further selection in these pure lines would have to be 
largely upon the question of yield. Consequently two or three 
years records are necessary. 

Owing to a large amount of other work in 1914, it was not 
possible to plant more than two plots of each pure line. Two 
lines were represented by only a single plot. These pure line 
plots alternated in the field with the plots of standard commer- 
cial varieties. They were therefore tested under exactly the 
same conditions so far as that was possible. 

In connection with these tests a method has been sonic to 
correct the yields of individual plots for differences in the soil. 
Before discussing the results of the 1914 tests it will be neces- 
sary to consider this method very briefly. 

The method used by us in testing varieties is to grow several 
(usually 4) systematically repeated plots of the same variety. 
These plots are each 33 feet square, or I-40 of an acre. Where 
four of these are grown it makes 1-10 acre devoted to each vari- 
ety. It has been clearly proven that much more satisfactory 
results are obtained by growing several systematically repeated 
small plots of one variety than by growing a single large plot. 
With single plots one of these may fall on better ground and 
give a much better yield for that reason, although the intrinsic 
yielding ability of the variety may not be as good as some of 
the others which were on poorer soil. Where several plots are 
grown and scattered over the field there is much less chance of 
all of them falling in very good or very poor soil, 

Even where several plots are grown there is some chance 
that one or two of these will fall in exceptionally good or ex- 
ceptionally poor soil and these may unduly affect the average 
yield. To take account of this, a method has been devised by 
which the yield of each plot can be corrected for differences in 
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soil. The details of this method have been published” in another 
place and will not be repeated here. Briefly the principle upon 
which this method is based is to determine first the most proba- 
ble yield of each plot in the field on the assumption that there is 
no intrinsic difference in the yield of the different varieties. In 
other words, a “calculated” yield is obtained which is the proba- 
ble yield of each plot on the assumption that all plots had been 
planted with a hypothetical variety whose mean yield is the same 
as the observed average of all the plots. 

The differences between the “calculated” yield of any plot 
and the average of the field may be taken as a measure of the 
goodness of the soil in that plot. Thus if a certain plot has a 
“calculated” yield of 10 bushels above the average of the 
field, it means that the soil on this plot is capable of producing 
about 10 bushels per acre more grain than the field as a whole. 
Therefore, the observed yield of the variety on this plot is 
higher than it ought to have been for comparative purposes. 
In order to make the yield of this plot comparable with the 
field as a whole it would be necessary to deduct 10 bushels (or 
at least a percentage figure based on this amount) from the ob- 
served yield. In case the “calculated”’ yield is below the average 
of the field a corresponding amount must be added to the ob- 
served yield. For further details of this method with examples 
the reader is referred to the above mentioned paper.. 

This method has been tested out under a variety of conditions 
and appears to give very satisfactory results, We have applied 
this method of correction to the 1914 and 1915 plots and the 
discussion of the results will for the most part be based on 
these corrected yields. The 1913 plots were on a somewhat 
irregularly shaped piece of ground and it was not possible to 
use this method of correction satisfactorily. 

There is no doubt but that small plots of oats like these 
give a somewhat higher absolute yield than ~an be expected 
when an entire field is planted. The reason for this is that 
the necessary pathways allow more air and sunlight and also 
afford more plant food for the marginal plants. However this 
may be, there is positive evidence that much better results are 


“Surface, F. M. and Pearl, R. On a Method of Correcting for Soil 
Heterogeneity in Variety Tests. Jour. Agric. Research, Vol. V, pp. 
1039 to 1050, 1916. 


STUDIES ON OAT BREEDING. 117 


obtained in a variety test with several small plots of each vari- 
ety than with a single large one. Furthermore all the plots are 
subjected to the same conditions and consequently the results are 
comparable. Some of our observations indicate that the yield 
of oats in I-40 acre plots may be 10 per cent higher than in a 
large field. lf the reader so desires he may reduce the yield 
reported, by 10 or even 15 per cent but that will not in the least 
affect the conclusions drawn from this work as to the relative 
value of these varieties. It is this relative value which we are 
trying to determine. The use of systematically repeated small 
plots helps very materially in reducing the experimental errors 
due to differences in soils and other environmental condi- 
tions and aids us in determining the relative intrinsic value of 
the different varieties. 

In 1914 the test plots were located in the field to the soutn- 
west of the buildings on Highmoor Farm. They were on the 
west side of the farm road and extended from the house almost 
to Ben Davis No. 1 orchard. This field had been in potatoes in 
1913. The land was apparently very uniform with the excep- 
tion of a few places where a ledge came near the surface. These 
spots were not included in the variety test. The methods ci 
handling the soil and the crop were the same as those given in 
a previous paper.” 

The plots were arranged in six tiers, each with 28 plots. Al- 
lowing for plots not planted on account of ledges, etc., there 
were 148 plots in the variety test. Eighty-eight of these were 
sown with commercial varieties, i. e., there were 22 commercial 
varieties with four plots each. The remaining plots contained 
the pure line varieties discussed in this paper, The plots were 
planted May 3 to 6 with the exception of a few which on ac- 
count of heavy rains could not be sown until about ten days 
later, 

The seasonal conditions for oats in 1914 were very favorable. 
A sufficient supply of moisture well distributed throughout the 
season produced a very heavy crop. The yield in this year wes 
much heavier than can be expected throughout a series of years. 

The yield and other data for each of the pure line plots to- 
gether with the average observed and corrected yield of each 
line is given in Table 4. 


“Surface and Barber. Loc. cit. 
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TABLE 4. 


Test or Pure Lines in 1014. 


1 


STRAw. GRAIN. 3 g 
oS Qs 
() 2 me tH 
r= | 33 ga | os : 
Variety NuMBER. I 1 ae 2m 3 22 BO 92 
q Qc for Ag ee 3 oo ra Zo - uw 
S jg93| 28 |493|225| £2 \eds| 28 
ay Ae | Hs |awal|Ors| Of |FS5| Ag 
one 
IMainewso0=2 ee ee 685| 110.0} 4400} 79.0) 98.7) 116.0} 37.1 97 
760| 73.3) 2932) 69.3] 86.6) 94.6) 39.0 96 
VNOYARONo OMRON HERE Mee pie - 91.7| 3666) 74.2) 92:7| 105.38) 88.1 a7 
MaInereaiecee eee oe 712| 137.7| 5308] 96.3' 120.3] 103.9] 42.3 99 
Mainers blero nee e 687) 102.0} 4080} 79.0) 98.8} 98.3] 40.3 104 
762| 104.8) 4192} 81.3) 101.6) 108.1) 39.4 93 
CADENCE Chien Sade eat eae ae = 1038.4| 41386) 80.1) 100.2) 98.2) 39.9 98 
Maines 201 sae ee eas ad. 698} 106.0) 4240; 82.0} 102.5] 105.9 - 100 
773| 87.8) 3492} 68.8) 85.9} 88.5 - 92 
VADER AI Orr eo ee - 9627) S967| 75.4) 94.2) 97.2 - 96 
Maine 22819 ee ok een Ge ae 690} 91.5) 3660) 74.5) 93.1] 93.7) 41.6 102 
765| 88.3) 3532) 74.8) 93.4) 99.5) 39. 94 
VADET AGEL A nahin rakceie ect neeeke - 89.9| 3596) 74.7| 98.3) 97.0) 40.7 98 
IMiainerd 22 ke yn vaa nie sale poe 736| 97.3} 3892) 76.8) 95.9} 95.8 - 92 
810| 93.5) 3740) 75.5) 94.4) 97.1 - 92 
AYEN AG Cxtsth cried eGo resol suaieres - 96.4| 8816) 75.7|. 95.2) 96.4 - 92 
Maine: SOM, G29h ois ferescteroens es 696} 110.0] 4400) 76.0) 95.0) 97.8) 38.1 98 
771; 96.0} 3840! 77.5) 96.9) 93.8] 38.1 99 
Aven ages ng Arena cevavencsers - | 103.0| 412b| 76.8) 96.0) 95.8) 38.1 99 
Main eis4O am. esteem ene: 707| 121.3} 4852) 88.0) 110.0) 95.7) 41.9). 97 
781| 117.5) 4700} 86.0) 107.5; 95:9) 41.6 91 
AMET AG Ose Serie eestorwie enemies - 119.4; 4776) 87.0| 108.8| 95.8} 41.8 94 
Maine i210) 22a coo ero 701) 84.8} 3392} 68.8} 85.9} 99.8 - 98 
Sey 776) 90.5) 3620! 71.5) 89.4} 90.0 - 99 
Aver agGas seksi ed ee tele - 87.7! 8506) 70.2) 87.7) 94.9 - 99 
Maine 230: Senet ceri. 694! 77.0] 3080] 80.0] 100.0] 101.5) 40.3] » 104 
769; 122.8] 4892) -86.0| 108.4) 86.0) 38.7 96 
PAE AG OP MAS verse thoes - 99.9| 8986) 83.0) 104.2) 938.8) 89.6 100 
Maine: 2 60tcin. acini sos 747) 105.3| 4212) 78.5) 98.1} 938.5) 39.4 93 
821| 97.2) 3888) 74.8] 938.7) 92.9) 39.7 92 
ADOT OO Coe a mactetens Bud teeust osliolo are - 101.8| 4050| 76.7) 95.9) 93.2) 39.6 93 
Maine 238i: 2 ceeurenn se < 740| 68.5) 2740) 60.5) 75.6) 87.6 = 93 
814} 100.8) 4032) 79.3) 99.1) 98.6 - 91 
SA VET OG Oeincicii tow hi tetas < ceecaee - 84.7| 83886) 69.9) 87.4) 938.1 - 92 
Nain ey 24st ete i ae 703) 103.5) 4140) 83.5] 104.4} 98.0) 39.8 100 
: 778| 122.5} 4900) 82.5) 103.1; 86.8) 40.2 91 
VOY a OL IR OAS Sas Or QL cite - 113.0) 4620; 83.0) 103.8) 92.4) 40.0 96 
Mainedl 28 ene ae ee ei 738| 104.3! 4172) 68.8! 85.9) 87.2] 44.2 104 
812} 95.0! 3800 74.5| 93.1 95.1| 41.3 92 
AMET OG Ga ts icuans eo pene ate = 99.7| $3986| 71.7| 89.5) 91.2) 42.8 98 
MaINENS S475 carne ee eer ree 715| 112.8) 4512) 80.3) 100.3) 86.7) 41.1 100 
, 788| 98.0) 3920! 78.0} 97.5) 94.3) 38.4 89 
AMEN AGEs lecctets, sovoheushe ie a el - 105.4| 4216| 74.2) 98.9) 90.5) 39.7 94 
Maines 4 Opec erica 720| 107.5| 4800) 84 2) 105.3} 103.2) 41.0 100, 
794| 99.3) 3972) 60.8) 75.9) 75.8) 40.3 99 
AVERAGE kis SON RIA te ele - 108.4| 4186| 72.6| 90.6) 89.6) 40.7 100 
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TABLE 4. 


Test or Pure Lines im 1914—Concluded. 


T19 


| 


SrRAw. GRAIN. < g 
= 2) a = 

: a ts o o 2 

Variety NuMBER. Bike, Bs 7 om .| 52 | og > 

3 o ® oO, OTE see eS 9 1 Sa 

A -| As a As So & oe | oS ne 

8 |298| 22 | 298|/2o5| 23 | S83) 25 

a (ase | ae lose (ote! om (FES! as 
VII MELO OMS ts es cis Save sales 709) 113.0) 4520} 86.5) 108.1) 86.2) 40.6 100 
; 783) 92.8) 3712} 76.3) 95.3) 92.2) 40.5 96 
ANAC OT O55 ep eRe RRS = 102.9) 4116; 81.4) 101.7) 89.2) 40.5 98 
IWIN CR Obese cos hie woh ne oe 730| 95.8| 3882} 73.3] 91.6) 82.0 = 102 
804) 112.0; 4480} 78.5) 98.1) 95.0 - 95 
Average - 103.9| 4156) 75.9) 94.9) 88.6 - 99 
INE TAG: P45 Gee See eee 726; 102.5) 4090) 80.5] 100.6) 94.7 = 105 
800} 107.3) 4292) 65.8} 82.2) 81.4 = 99 
Anca: ee eee | ROO) ANG 52) RA Gi 103 
INI WING-7/ Dg. ance BRR Eee 722| 56.0) 2240! 54.0) 67.5} 81.0) 39.7 95 
796) 116.8) 4662) 78.38) 97.8) 93.5) 39.7 93 
AVOCPOHG 2518 oun pues SAE Stakes - 86.4) 3451) 66.2) 82.7| 87.3) 389.7 94 
MEME s28 6126 etic ao. Slee es 692} 165.5; 6620; 80.0) 100.0! 102.1) 36.5 95 
767| 91.2) 3648; 74.8) 93.4] 72.2) 37.4 92 
LERCH ed ee So) |P2SAF ST SE ena 9GA7In She1 | S720 94 
IMieriang; P50). ala eee eae 705| 53.0) 2220] 59.0) 738.7) 86.8 = 93 
Wiaimiel'O Sie ects c lass. vine 732| 122.3) 4892) 75.8) 94.7). 86.5 = 104 
2 806} 112.0); 4480} 71.0} 88.8) 85.3 - 98 
ANDGRCH Osan b. Scene RE ee Roe = 117.2| 4686) 73.4) 91.8| 865.9 - 101 
Vice pl GOs 2 So5:c ee Pore she's cabs 734| 80.3) 3212) 62.8) 78.4) 84.0) . - 97 
808} 112.0} 4480) 71.0) 88.8] 87.7 = 98 
ICON ys US RE ee - 96.2' 38846) 66.9) 838.6) 85.8 98 
Wiese BIO Sites ho lel ccieacas 728) 64.8), 2592) 61.3) 76.6) 83.9 = 93 
| 802} 105.5} 4220] 74.5) 98.1} 86.1 - 95 
ANTE 9 Aa 60.0 Dao e oe 86 = 85.2| 8406) 67.9) 84.9) 85.0 - 94 
Wisine (Ae sede s cosa. ‘jeies > ete 724) 95.8} 3832] 69.3) 86.6) 80.0 = 99 
798; 91.8) 3672) 70.3) 87.8] 87.6 - 91 
PAV EROQE seen s eles ee hi = 93.8| 38752) 74.8| 87.2 83.8 = 95 
PWiTITTON SS MA esac asic le a naceie woe 683] 87.5] 3500} 67.0) 87.7) 82.2) 38.4 111 
758) 88.3) 3532) 60.38) 75.3] 838.9}, 38.7 99 
ANGERNG BS 6 ioe - 87.9) Bol6) 638.7) (81.5) 83.0" 38.6 a 
Visine mooi ais os ok sass acs 745| 75.3) 3012) 68.8] 85.9) 85.5 = 93 
819; 93.0) 3720) 56.8) 70.9} 78.4 = 98 
ASCP ORE. Sc CeO RR CE - 84.2) 98366) 62.8) %8.4| 82.0 96 
IME UINS) Thee eed CREE ae %53\) 70.5) 2820) 5o).0|) 68.8) 82.7 - 99 
F r 827]! 84.0] 3360] 54.0) 69.0) 72.8 - 98 
ANGGCIRK 50.8 5 Ci ORO - Wie8) 9 8090\) b4.5)) 68.9) 27.8) — 99 
Mia NS 2B) ee eee 743) 78.8] 38152) 61.38) 80.2) 81.7 99 
817} 103.0] 4120) 55.0) 68.8] 71.4 - 98 
AN AGROTCE ho rao a RRR - 90.9| 8636) 658.2| 74.5) 76.6 99 
IVIeUITNE MNO Asses. 5 esis dive ew ace 751| 82.0) 3280) 49.0) 61.2) 67.0 = 91 
825) 81.0) 3240) 49.0) 61.2) 64.4 = 88 
ANT Det b-00 See - 81.6| 8220) 49.0| 61.2) 65.7 - 90 
Average of alllines........ - 97.6) 3902) 72.4) 90.7) 86.9} 39.9} 97 
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From this table (4) it will be noted first that the yields of 
grain are absolutely much higher than in 1913. Individual 
plots gave an observed yield as high as 120 bushels per acre. 
The reason for this is partly in the better soil in the 1914 field, 
but more especially in the very favorable season. While there 
was abundant moisture well distributed throughout the: growing 
season, nevertheless there were no flooding rains or heavy wind 
storms to damage the crops. As a matter of fact, the seasonal 
conditions were almost ideal, The yields obtained in 1914 
would seem to represent almost a maximum production. 

The average observed yield for the several pure lines ranged 
from 108.8 bushels in No. 340 to 62.2 bushels in No. 104. Thus 
showing a range of over 46 bushels between the highest and the 
lowest yielding lines. 

The corrected average yield per acre varied from 105.3 
bushels in No. 355 to 65.7 bushels in No. 1o4, The range is 
about 6 bushels less than in the case of the observed yields. 

The average corrected yield of all the pure lines tested was 
86.9 bushels. This is nearly 22 bushels per acre better than the 
average of these pure lines in 1913. 

The highest observed yield among the 22 commercial varie- 
ties tested in 1914 was 105 bushels for the Minnesota 26. This 
was the only commercial variety with an observed yield of over 
100 bushels. On the other hand, six of the pure line varieties 
gave an average observed yield of over 100 bushels. Regarding 
the. corrected yields, which is undoubtedly a fairer basis of 
comparing the varieties, the highest yield in a commercial vari- 
ety was 96.1 bushels shown by the Lincoln variety, There were 
six pure lines which gave an average corrected yield of over 96 
bushels. More detailed comparison of the yield of commercial 
varieties and pure lines will be given after the results of the 
I915 test have been considered. 

The average yield of straw per acre varied from 5308 pounds 
to 3090 with an average of 3902 pounds. Comparing this with 
the average weight of straw in 1913 (Table 3) it is seen that 
the straw yield in 1914 is nearly 1200 pounds per acre greater 
than in the preceding year. 

The weight per measured bushel was not obtained for all of 
the lines. For the sixteen lines in which it was determined the 
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average weight varied from 42.8 to 37.0 pounds per bushel 
with an average of 39.9. Comparing with Table 3, it will be 
seen that this average is over two pounds per bushel higher 
than in 1913, showing that the increased yield was accompanied 
by an increase in quality, 

The number of days from planting to harvesting varied 
from 105 to 90 with an average of 97. This was an average vf 
four days less than in 1913. 


WorK IN IQI5. 


In order to test more thoroughly some of these pure lines a 
number of the poorer ones were discarded entirely as showing 
nothing essentially better than already found in commercial 
varieties. Certain other of these pure lines were held over 19 
be tested more thoroughly in later years. Twelve of these lines 
were grown in quadruplicate plots in 1915 in connection with 1: 
of the best commercial varieties. The pure line plots alternated 
with the plots of the commercial varieties. A map of these 
1915 plots has been published in connection with another paper’. 

These 1915 plots were located on the east side of the farin 
road leading from the buildings on Highmoor Farm to Ben 
Davis No. 1 orchard. They were on the end of the field 
next to the orchard. This land had been in grass in 1913. 
This field had been cropped for several years and was some- 
what deficient in humus. It was plowed in the fall of 1913 
and in 1914 a crop of buckwheat was grown and turned under. 

The method of preparing the land, fertilizing, planting, etc., 
were the same as in previous years. The plots were planted on 
April 21 and 22, about 10 days earlier than usual at Highmoor. 

The detailed results of the 1915 test of the 12 pure lines are 
given in Table 5. The lines are arranged in the order of their 
corrected yield. 

From this table it is noted first that the yields, both observed 
and corrected, are somewhat lower than in 1914, but distinctly 
higher than in 1913. The season of 1915 was in many respects 
favorable for oats. In particular there was abundant moisture 


“Surface, F. M. and Pearl, R. Ona Method of Correcting for Hetero- 
geneity in Variety Tests. Journ. Agr. Research, Vol. V., pp. 1039-1050, 
1916. 
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throughout the growing season and the early part of the season 
was cool. Both of these things are essential to a good oat crop, 
The chief disturbing factor was the very heavy flooding rains 
often accompanied by wind. Any varieties which had a ten- 
dency to lodge were very severely affected. As a matter of 
fact, these varieties had all been carefully selected with refer- 
ence to strength of straw and few of them lodged to any 


extent. Further mention will be made of this in a later para- 
graph. 
TABLE 5. 
Test of Pure Lines m 1015. 
Srraw YIELp. Grain YIELD. ' eal 
5 { 3 
4 Peers |e 
VARIETY. 5 i i Fs z 2 an 3 | 3 Se of 
q a [oy Ae Boo o as 2 
p18 5 “oy; | OAS | 2 o) 2 as 
@ | 28) 88 |BS5/235| 8 | SS | Ba 
a eS se isles |oeis, | o BE | As 
INiainels4 OR mena eis 908} 80.8) 3232) 66.2) 82.8] 82.6) 39.7) 114 
933} 96.3] 3852) 67.2) 84 84.1) 39.4) 117 
958| 94.5] 3780) 60.3| 75.3| 75.6| 38.4; 119 
983} 93.8) 3752) 71.2) 89 91.9) 40.3) 112 
AMET GAGE! = Aims ciscseraeye aise s = 91.4) 3654) 66.2) 82.8) 88.6) 39.4 116 
Wikre B35 5546s e050 keno 915) 87.8} 3512} 59 73.8] 78.6) 35.5) 119 
940) 106.7| 4268) 74.5); 93.1) 82.8] 36.2 117 
965| 98.5) 3940) 62.5) 78.1} 83.7) 87.8 119 
990) 101.7); 4068) 67 83.8] 89.1} 37.1 118 
VA DERAG ESS situs esheets eae = 98.7| 3947| 65.8) 82.2) 83.6| 386.6 119 
IMaIner 280 hie Siuis ca athe aes 911| 100.8) 4032) 66.7; 83.4} 81.4) 39.0 116 
936} 80.5] 3220) 55 68.8) 71 35.8 119 
961 96 3840) 65 81.3} 82.9} 35.8 118 
986} 95 3800} 73. 91.9| 89.4) 37.8 117 
AVERAGE Ne a feast tee ete lake = 93.8) 38723) 65.1) 81.4) -81.2| 37.1 118 
Mainerssiles ct a oe ae | 906} 91.5) 3660] 71— 88.8} 79.4 37.8 114 
931| 82.7) 3308) 65- 81.3) 87.8] 39.0 117 
956) 71.5) 2860) 59 73.8) 74.5) 37.8 115 
981 80.3) 3212) 57.3) 71.6} 75 37.4 118 
AIDEN AG Coes a soe ee = S156 8260) “6328 7Saole VI es|eoO 116 
Maitnie QAiitetxt ris fc. atone 913] 84.5) 3380) 67.5) 84.4) 85.2) 38.4 114 
938] 95.5) 3820) 72.5) 90.6) 70.2) 37.1 113 
963) 69.7) 2788) 56 70 80.1} 37.1 118 
988} 82.5} 3300) 60.5) 75.6) 80.8) 38.4 113 
AMET AGE: cache ones tee ere - 83.1 33822| 64.1 8052) T7O°T 387.8 1165 
Maine Sots fc mete nce wrracis ( 898} 100.3! 4012) 68.8) 85.9} 85.2) 35.5 123 
923) 79.2) 3168) 59 73.8| 78.9) 34.6 119 
948} 93.8] 3752} 65.7) 82.1) 80.7) 35.8 118 
973) 94.2) 3768) 61.5) 76.9] 71.7) 36.2 118 
Agen age. ct testns tie alee fuaeee = 91.9) 38675| 63.8) 79.7). 79.1 85.5 120 
Manet 230200 2 ainvaate oe | 902} 99.9} 3996) 60.2| 75.3) 76.4) 38.4 123 
927| 94.8) 3792) 59.7) 74.6) 72.6) 37.8 119 
952} 90.5) 3620) 61 76.3! 76.9} 36.5 119 
977| 86 3440} 68.5| 85.6) 81.4) 37.1 116. 
ADEN OG Eri cdtol ace ei cuen Chen eakaes = G2 Sila) 624) 78a 76.8) 387.4 11S 
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TABLE 5. 
Test of Pure Lines in 1915—Concluded. 


Straw YIELD. Grain YIELD. Ta 
| 
B iS) 3 
o ~~ Ls 2 
" rather aes as} a : 
VARIETY. 4 i i BS Sa g ia 22 
=) fey roy ae, a) oO ds | 
»~ . Br A ae OS § i 0B n 
8 | 28 | 28 | 22 |B88| 2 | ee | Bs 
y Laie fee WSs Ors Si 62 u Se ares 
i} 
IMIRINERSAG Peon sede sees. 919} 95 8800) 55.5) 69.4) 67.1) 38.7 119 
944) 77 3080) 66 SO). Cash S62 111 
969} 71.5) 2860) 61.5} 76.9} 83.6) 37.1 112 
994} 90 3600) 72. | 90. 81.7) 39.0 112 
AG RUT OSole ee = 83.4) 8335| 63.8| 79.7| 77.0| 37.6) 114 
IVAITNEN SONG eee cise wise ess 917) 97.5) 3900) 61.5) 76.9) 75.7) 36.5 119 
F 942} 99.8) 3992) 65.7) 82.1) 72.6) 36.5 117 
967; 94.0) 3760) 62. 77.5| 81.8} 36.8 119 
992) 78.0) 3120) 57. 71.3) 77.9) 36.5 113 
TAME TL CEP atin clic c bee es - 92.3| 38698) 61.6) 77.0| 77.0| 36.6 117 
IYI! PAG) ieee ee Ee 921} 94. 8760| 68.5) 85.6) 85.8) 38.4 117 
946) 89.5) 3580) 68.5) 85.6) 75.1) 37.1 112 
971| 85.8) 34382) 62.8) 77.8) 79.2) 37.8 119 
996) 95.2) 3808) 49.5) 61;9) 62.5; 37.8 117 
VAN CRUAUCEAISEI RNG sinks snes = Qi ill. SEAS G22) 70s Wace S758 116 
IW IGWWe ¥) B3G5 bee pase ee 900 101.8| 4072) 62.2) 77.8) 79.3) 36.5 119 
925| 96.8) 3872) 62.7) 78.4) 77.6) 38.1 118 
950) 983. 3720\ 58.5) 738.1) 71.4) 38.4 117 
975| 102.5) 4100; 64.5) 80.6) 73.8) 38.4 118 
PAW ETLGE ne PeancHn ele cee tene siaje a aos = 98.6) 38941 GAS 0 DoD) BOS 118 
IViaimesso Olen cts. seas l 904; 80. 3200) 59 73.8) 77.1} 39.0 114 
929| 91.5) 3660) 57.8) 72.2) 72.7) 39.4 119 
954) 89.8) 3592) 67.3) 84.1) 76.3) 37.8 117 
979| 93.5) 3740) 52.8) 65:9) 74.1) 37.8 119 
EGCG Ps no Tee = 88.7| 8548) 69.2) 74.3) 75.1 88.6 HIE, 
Average of all lines......... = LOG Rez ail stay Wot GO B/S 116 


It will be noted from this table that the observed and cor- 
rected yields are very nearly parallel in the majority of these 
pure lines. The reason for this is that the soil in the 1915 field 
was much more uniform than that used in the preceding year. 
The following discussion unless specifically stated will be based 
on the corrected yield. 

The corrected yield‘of individual plots ranged from 91.9 to 
62.5 bushels. The highest average yield was for No. 340 and 
No. 355, viz., 83.6 bushels each. The lowest average yield was 
75.1 bushels in Line No. 336. The average yield of all the lines 
was 78.6 bushels per acre. This was about 8 bushels per acre 
less than in 1914. 

The average yield of straw per acre was 3622 pounds or 
nearly 300 pounds less than in 1914, 

The average weight per measured bushel was 37.5 pounds, 
or 2.4 pounds less than in 1914. 
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The most marked variation was in the Days to Maturity. 
For individual plots this ranged from 123 to 112 with an aver- 
age of 116. This was 19 days more than in 1914 and 15 days 
more than in 1913. The reason for this probably lies in the 
nature of the season and also in the fact that the plots were 
sown very much earlier than in former years. Apparently the 
grain ripened at about the same time of the year as usual 
regardless of the fact that it had been planted 10 to 12 days 
earlier. 

More detailed discussion of these pure lines will be under- 
taken in later paragraphs. 


VARIATION IN THE YIELD OF THE IQI5 PLOTS. 


Surface and Barber (Loc. cit.) have pointed out that other 
things being equal the variety which shows the least tendency 
to vary under different environmental conditions is the best 
variety. Thus what is most desired in a variety is one which 
will give a good substantial yield under all kinds of soil and 
climatic conditions to which it is likely to be subject. Only in 
1915 are there sufficient data for determining the variation be- 
tween different plots. For this purpose it is desirable to use 
the observed yields instead of the corrected. In the case of the 
corrected yields other factors enter which, on the whole, ten‘l 
to lower the variability. The variation in the observed yield 
shows the actual amount of difference due to differences in so:l 
and other environmental conditions. 


TABLE 6. 
Constants of Variation in Yield for the Four 1915 Plots of 


Coefficient 
VARIETY. Mean. Standard of 
deviation variation. 
Minin Sol iac. is ree tree ede 77.47+ .91 2.73 += .65 3.52+ .84 
WW IES aati UA ihey are eee he ae heiy EYER Sree coe 76.94 +1 .30 3.86+ .92 5.02 +1.20 
IMB InNeL 230 sane hiner nce ees seco alee 77.94 +1.50 4.47 +1.06 5.73 +1.37 
Maine’ Sb ipete teen nn kee or ee 79,67 =1.58 4.70 +1.12 5.90 +1.41 
Mise: 34 Oi ntete ct yen tee tncte partie tite 82.77 =1.65 4.90 +1.16 5.92 +1.41 
IM ENVIR EY (oeupe teeiE AIDS ok chon aRe Coon ore 78.83 £2.27 6.76 +1.61 8.58 2.06 
Mainerss Greco eke oes Seip ee 73.99 =2.19 6.51 =1.55 8.79 2.11 
IMSINEKS 5D Geren ieee ate arene eee 82.19 +2.44 7.24 +1.72 8.81 +2.11 
INS INEISA Ge eer nt pom ee eeeeear etc 79.69 +2 .54 7.56 =1.80 9.49 +228 
Mian es 247.8 oie ia. soaatth ane a eed 80.15 +2.66 7.92 +1.88 9.88 +2.16 
Mainet2etiiitie iesihle ae acten b Pes eee 81.31 +2.78 8.27 =1.97 10.17 +2.45 
Mia ine 286 cco sapere etiam sae 77.73 +3.26 9.69 +2.31 12.47 +3.01 
AV CT ARO ieee nisin Weatidneat ieee alanis 79 .06 6.22 7.86 
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Table 6 shows the variation constants” for the 1915 plots 
based upon the observed yields. The varieties are arranged in 
the order of their coefficients of variation. 

The following points may be noted from this table: 

1. The standard deviation ranges from 2.73 bushels per acre 
to 9.69 bushels. This is a somewhat smaller range than has 
usually been observed for.a similar number of commercial 
varieties. ; 

2. The coefficient of variation is to be regarded as the 
better measure of variability in cases like this. This constant 
varies from 3.52 per cent to 12.47 per cent with an average 
of 7.86. | 

3. With regard to the coefficient of variation, the table falis 
into two parts. ‘The first five varieties have a coefficient of 
less than 6 per cent and may be regarded as showing a low 
degree of variability. The remaining lines have a coefficient 
of from 8.5 to 12.5 per cent and thus have a medium variability, 
Two of the higher yielding lines, viz., 340 and 357, are included 
in the first part of the table. Insofar as the evidence goes 
these varieties are to be regarded as more desirable than those 
with an equal yield, but greater variability. 

Too much reliance should not be placed upon these constants 
which are derived from a relatively small number of plots and 
for one year only. They may, however, serve to help point out 
the desirability of certain lines which for other reasons are 
believed to excell in quality. 


MEAN PRODUCTION FOR THE THREE YEARS. 


The 12 pure lines grown in 1915 have now been tested tor 
three years. While the tests have not included the same num- 
ber of plots each year, the number of plots and other condi- 
tions were nearly the same for each line in each year. There- 
fore, the yields in individual years ought to afford some expres- 
sion of the relative merits of the different lines under the 
conditions of that year. Although the data are not all that 
could be desired, some information can be obtained by averag- 


“The meaning and the method of determining these constants and 
their probable errors has been given by Surface and Barber (Loc. cit.) 
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ing the results of the three years, The most important charac- 
ter is of course the yield of grain, This will be considered first. 

In the years 1914 and 1915 we have based the discussion 
mainly on the corrected yields, For reasons discussed above it 
is not practicable to apply the correction method to the 1913 
plots. In the tables below we have used the observed yield for 
1913 and the corrected yield for the other two years, This 
method is perfectly justifiable and after careful consideraticn 
has seemed to be the best method of dealing with these data. 
While some of the 1913 yields are admittedly influenced by 
heterogeneity in the soil, this does not seem to offer any sound 
reason for introducing similar errors in the later years. 

Table 7 gives the 12 pure lines arranged in the order of their 
average yield. The yield for each of the three years is given 
together with the three-year average. In addition to this the 
name of the parent variety from which the selection was made 
is also given. 


TABLE 7. 
Yield of Grain, Pure Lines Tested for Three Vears. 


BUSHELS PER ACRE. 
Line és i 
; RENT VARIETY. | 
pias . 1913. 1914. | 1915. Mean. 
Maine 355| Banner Bh ce gh ye on ae Emenee ty cue 71.0 105.3 83.6 86.6 
e SAO Wrishevictor meee tee ranks 74.1 95.8 83.6 84.5 
PRT Banne4ria nice sie oceee se utedenuclieyenees 73.1 97.0 81.2 83.8 
SH (Bamners cere eseete ce exec erervemeye ae ee 70.0 98.2 75.5) 81.2 
GEV AOAIEIN WAKOiananogoaseensavescaonde 58.4 103.9 79 .2| 80.5 
CRMs pean ogee Oae ko emma te casos 69.4 93.8 76.8 80.0 
SOTIIBANNEES sero tees eo Oe ee 66.9 95.8) 77.0) 79.9 
336|Irish Victor,).-.-..-.-------------- 75.3 89.2) 75.1 79.9 
SAG Irish oVictobens occ oo one eee 71.9 89.5) 77.0 79.5 
247\Imported Scotch.................. 62.8 92.4 Toit) 78.1 
286 lipanners eases ere eet eee oe 70.9 87.1) 75.7) 77.9 
Bey /llisenialsy Berge ane ae eed a oeLo DAG oa oe 70.0 83.1) 79.1 77.4 
| PSV ELV ve nae Bester oh Ney eatin deo: bo 69.5 94.4 78.6 80.8 
| 
i} 


One of the most striking things about this table is the pre- 
ponderance of certain parent varieties. These pure lines wete 
selected from the 188 lines grown in the 1911 garden solely on 
their merits, without thought or often even without knowledge 
of the parent variety. Fourteen of the 188 I9II rows were 
from the Banner variety (cf. Table 1). Seven of these are in- 
cluded in the above table. Likewise there were 14 Irish Victor 
rows in 1911 and 4 of these have been continued. Only one 
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other variety out of the original 18 is represented in the final 


selection. This is the Imported Scotch with a single line. Evi- 


dently either the Banner and Irish Victor possessed better yieid- 
ing ability or else these varieties tend to throw desirable inherit- 
able variations more frequently than the others. These points 
will be referred to below. 

The average yield of these pure lines ranged from 86.6 
bushels to 77.4. A total range of about 9 bushels. The average 
of the twelve lines for the three years is about 81 bushels per 
acre. 

The highest yielding line is No. 355. Nos. 340 and 281 were 
only slightly below the former. 

The next six lines, Nos. 351, 337, 230, 307,. 336, and 346, 
give an average yield of approximately 80 bushels per acre. 
The three remaining lines are probably to be regarded as slightiy 
inferior in yielding ability, although a consideration of tne 
yields in individual years does not always indicate this. 

On the whole these results indicate that these pure lines are 
remarkably uniform in yielding ability, While there are some 
differences in their relative yield from year to year and in the 
average yield, nevertheless they are all well adapted to the 
conditions under which they are grown at Highmoor. This 
is, of course, what might be expected from the fact that these 
are what remain after discarding the poorer strains from 460 
original selections. : 

It is now of interest to compare the yield of these pure lines 
with the yield of the best obtainable commercial varieties 
grown in the same years and under exactly the same conditions 
as nearly as this is possyble. There are 11 commercial varie- 
ties which have been tested for all three years, For the most 
part these represent the best commercial varieties which we 
have been able to obtain. They are selected from over 40 varie- 
ties that have been tested at Highmoor, Two or three of these 
varieties are retained because they represent distinct types of 
oats or like the Swedish Select because they are very popular 
in this State. 

Table 8 gives the yields for these 11 commercial varieties. 
In order to make the tables as comparable as possible the ob- 
served, uncorrected, yield is given for 1913 and the corrected 
yields for 1914 and 1015. 
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TABLE 8. 


Yield of Grain, Commercial Varieties. 


BUSHELS PER ACRE. 
VARIETY. 

1913 1914. | 1915. Mean 

Barly wPearl. >. ven ey Glee tenia tse Seem | 69.7 93.9 82.3 82.0 
IMM MESO GR Oui a tees oe een le Cae oat | 67.7 94.4 82.7 81.6 
SBAMIMVEL ce eases Otc s Fre ee et Re ee ne ee Oath 94.5 81.8 79.7 
GoldsRiainw een ESA eerie eee ae ca Ren 65.2 90.3 77.9 77.8 
Biberkanae psc rae eee eae idee eRe Se 71.1 83.3 77.1 ie, 
IPPOSPELICY sees RO oie ko SEE 63.0 92.1 74.1 76.4 
TASH AVA C COR VE elton ce ee nL ene een eae eee 67.0 82.4 76.2 75.2 
Imported (Scotch: lf. 2htshiss Gee eee ee oe | 67.7 87.1 64.8 73.2 
TRH eTS Ones ee ee ee ee eed en OOES 82.7 66.8 70.1 
Swedish: Selectsce gece eee ie eee 60.9 79.9 68.3 69.7 
ESYeD OVE He) ae aleadlne ae ysgleae On hee UE REN eo meen ey A 51.7 83.6 57.9 64.4 
PACVICT AD OREN Pruin5 Ro fw ucare aes (onan tee) sca? eRe el 64.3 85.8 73.6 75.2 


From this table and the preceding it is noted: 

(1) That the average yield ranges from 82 bushels for the 
Early Pearl to 64.4 bushels for the Senator. This is a range 
of over 17 bushels or very nearly twice as much as for the 12 
pure lines. 

(2) The average yield is 75.2 bushels against 80.8 for the 
pure lines. 

(3) The ‘highest yield of the varieties is 82 bushels white 
three of the pure lines exceed this figure. The highest yield in 
the pure lines is 86.6 bushels. 

(4) Only four of the 11 commercial varieties give a better 
yield than the poorest of the pure lines. | 

(5) The seven Banner pure lines average to yield 81 bushels 
per acre while the parent variety in the same years gave 79.7 
bushels. This is an average increase of a little less than a 
bushel and a half per acre. Of course some individual lines 
far exceeded this. 

(6) The four Irish Victor pure lines averaged to yield 81.1 
bushels while the parent variety gave only 75.2 bushels an 
increase in the pure lines of nearly 6 bushels per acre. 

’ While these differences may appear insignificant to some 
readers, such is not the case. These varieties and pure lines 
have been tested under conditions which are as nearly uniform 
for all plots as it is possible to make them. Corrections nave been 
applied which take account of differences in the fertility of the 
soil of different plots. Checks upon the accuracy of the work 
have been applied wherever possible. Further the uniformity 
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of the results in different years indicate clearly that in these 
pure lines we are dealing with strains which are innately 
superior to the best varieties we have been able to obtain. 

The practical significance of using varieties with even a 
slightly increased yield is shown by a simple calculation. On the 
average about 140,000 acres of oats are grown in this State 
each year. If half of this average could be planted to varieties 
which wouid yield only two bushels per acre more than those 
now grown it would mean at the price of 50 cents per bushel 
an annual increase of $70,000.00 to the farmers of the State 
over and above what they are now receiving. 


YIELD OF STRAW AND OTHER CHARACTERS. 


Table 9 gives the three year average yield of straw per acre 
for each line also the average weight per measured bushel and 
the average days to maturity. In addition to this the average 
yield of grain as given in table 7 is repeated for comparative 
purposes. 

TABLE 9. 


Average Vield of Straw and Other Characters. 
PURE LINES TESTED FOR THREE YEARS. 


Grain. Straw. Weight per 

Linge NuMBER. Bus. per Lbs. per measured Days to 

acre. acre. bushel. maturity. 
WET) Bin 6 go DBs OBO BD OS Sysiets 86.6 3584 36.8 107 
Maine 340.... ; 84.5 3907 39.7 103 
Maine 281.... 83.8 3443 Bod 107 
Maine 351.... 81.2 3652 38.0 107 
Maine 337 80.5 4019 39.3 103 
Maine 230 80.0 3007 37.9 107 
Maine 307 79.9 3424 37.2 106 
Maine 336 79.9 3794 38.7 106 
Maine 346 79.5 3384 38.6 104 
Maine 247 78.1 3767 38.2 104 
Maine 286 77.9 3909 36.7 106 
Maine 357 77.4 3394 36.8 109 
LSVOMT EG See aa aa 80.8 3607 38.0 106 


From this table it may be noted: 

(1) That there is no definite relation between the yield of 
straw and grain. 

(2) The varieties giving the largest amount of straw are 
337, 286 and 340. These are pretty evenly distributed over 
the table in which the lines are arranged in the order of their 
yield of grain. 

3 
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(3) The average yield of straw is 3607 pounds per acre 
with a range of from 3,000 to 4,000 pounds. 

(4) The weight per measured bushel varies from 36.7 to 
39.7 pounds with an average of 38. 

(5) There is no very definite relation between the weight 
per bushel and the yield of grain. No. 340 which is one of the 
best yielding lines gave the highest weight per bushel, On tue 
other hand No. 355 which leads the list as to yield gave one of 
the lowest average weights per bushel. . 

(6) The average number of days from planting to harvest 
is 106 with only slight variations. The seven lines selected from 
the Banner variety are later than the others. These give an 
average of 107 days. The Irish Victor lines average to mature 
in 104 days. This expresses about the average difference in 
the time of maturity of these two varieties so that in these 
respects these lines are not different from their original parents. 

The actual time to maturity is probably somewhat less than 
the above figures in ordinary seasons for these averages are 
unduly affected by the extra long growing season in 1915. 
Further when grown in large fields these varieties will mature 
a few days earlier than in our plots. It is always necessary to 
wait a few days for the marginal plants to mature on a small 
plot after the center of the plot is ready to cut. 


DESCRIPTION OF THE PuRE LINES. 

_In the preceding section of this paper we have discussed 
the origin, development and the comparative analysis of the 
pure lines based upon their quantitative characters, particularly 
the yielding ability. From the economic point of view the pro- 
ductive power is the most important physiological character of 
every commercial crop. In this sense the success or failure of 
the practical breeder naturally depends upon whether he will be 
able to procure and maintain strains which in their high yield 
and quality will justify his endeavors. It is, therefore, of great 
importance for the breeder to have a thorough knowledge of 
the underlying qualitative characters which are typical of the 
highest yielding strains and varieties under given environmental 
conditions. . 

The importance of these qualitative, or morphological charac- 
ters may be seen from the fact that they have frequently been 
considered as directly correlated with physiological characters. 


STUDIES ON OAT BREEDING. 131 


Thus, the Swedish Experiment Station at Svalof used these 
morphological characters in its breeding work as a basis for 
isolating different types, distinguished from each other by dif- 
ferent qualitative features. The importance of the morphologi- 
cal external features of the plants, however, must not be over- 
estimated and too much relied upon when undertaking a selec- 
tion of desirable plants out of commercial varieties. The best 
looking plant in such a population does not always possess the 
best physiological qualities. The environment plays an im- 
portant part and often misleads the breeder. It is not until we 
undertake a thorough examination of the progeny of a selected 
plant that we learn its true merits. Nevertheless morphological 
characters may be a valuable guide in breeding work. 

As pointed out in the introduction of this paper, every indi- 
vidual in the progeny of a self-fertilized plant will have the 
same germinal constitution as every other individual, unless 
spontaneous germinal changes should occur. Experiments have 
shown that such changes are relatively infrequent, It has fur- 
ther been shown that certain pure lines can be isolated from 
some commercial varieties which are far superior to the parent 
variety in one or more characteristics. It is now of importance 
to determine whether these physiological characters are related 
to definite morphological changes in the plant or whether they 
have occurred independently of changes in these morphological 
features. 

The data given in the following paragraphs are the results 
of an attempt to find definite morphological characters which 
might serve to distinguish these pure lines. No attempt has 
been made to determine the definite correlation between these 
characters. The question of correlation in oats has been studied 
by many writers. Tschermak” and others have determined tlie 


relation between many morphological and physiological char- - 


acters. Waldron® and especially Love and Leighty” and 


*“Tschermak, E. v. Fruwirth’s Handbuch der. landwirtschaftlichen 
Pflanzenzuchtung. 2 Auf. Bd. 4, Ioto. 

“Waldron, L. R. A suggestion regarding heavy and light seed grain. 
Amer. Nat., Vol. 44, pp. 48-56, I910. 

“Love, H. H. and Leighty, C. E. Variation and Correlation of Oats 
(Avena sativa). Part I. Studies showing the effect of seasonal 
changes on biometrical constants. Cornell Exper. Stat. Memoir No. 3, 
Pp. I-70, 1914. 
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Leighty™ have studied the correlation between various. charac- 
ters in different varieties and different pure lines. In general 
these studies have shown that there is a high correlation between 
certain straw and head characters and the yield of grain per 
plant or culm. It will therefore be of interest to discuss certain 
of these morphological characters in our pure lines. 

The characters of these pure lines may conveniently be ciassi- 
fied into two groups, one containing the features studied in the 
field, the other those analyzed in the laboratory. 

The first feature of the young oat plant attracting attention 
in the field is the stooling. By this we understand the ability of 
the cereals to produce, apart from the main culm, a smaller or 
larger number of adventitious culms. While a high stooling 
power is not looked for in dry and continental regions, it is a 
very desirable feature in this state owing to the abundant pre- 
cipitation well distributed throughout the growing season. This 
is particularly true of the central part of this state where the 
growing season is longer than in the northern part and late 
maturity of the crop, usually associated with abundant stooling, 
is not to be feared. The stooling power is influenced by envi- 
ronmental factors such as climate, soil, fertilizer and stand. 
The stooling qualities of our lines were studied in the garden 
rows and under field conditions and since they grew under the 
same environmental conditions the conclusions concerning their 
stooling ability are comparable. 

It has been found that the lines 230, 281, 286, 307, 351, 355 
and 357, all originally selected from the Banner variety, tend to 
show a high stooling power approached only by the lines 340 
and 336 of the Irish Victor group. With this vigorous grow- 
ing tendency is associated a later maturity. The plants of the 
lines 307, 355, etc., devote, in their early growth, a great amount 
. of growing energy to the production of new culms, while other 
lines, producing fewer culms, use that energy for the further- 
ance of their smaller number of heads. This compensation of 
growth can be clearly seen by comparing the time of heading 
and maturity of the respective lines. 


*Leighty, C. E. Variation and Correlation of Oats. Part II. Effect 
of differences in environment, varieties and methods on biometrical 
constants. Cornell Exper. Stat. Memoir No. 4, pp. 81-216, 1014. 
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It has been found that the difference in the time of heading 
of the Banner and Irish Victor lines respectively amounts to 
7-10 days. This difference is marked in the time of blooming 
but is even more pronounced towards maturity so that the 
Irish Victor lines can be harvested several days earlier than 
the lines 307, 355, etc., of the Banner variety. Line 247, the 
only representative of the Imported Scotch variety, very nearly 
approaches the Irish Victor lines in regard to stooling power 
and maturity. In connection with Table 9 it was pointed out 
that for the three years the Banner lines averaged to mature in 
107 days, while the Irish Victor and Imported Scotch lines each 
averaged 104 days. In some seasons the difference is muci 
more pronounced than that shown by these averages. 

Thus the Irish Victor and Imported Scotch lines may be 
classified as medium early and those of the Banner variety as 
medium late. The original parent variety of the Imported 
Scotch consisted of a majority of rather small, early plants 
with slender yellow grain and a small per cent of tall, large- 
grained individuals of a yellowish white color and later maturity. 
From this latter group line 247 was selected. In regard to 
stooling ability and maturity the pure lines exhibit a similar 
behavior to that of their parent varieties. 

The qualities of the straw are the next characters to be con- 
sidered. The character of the straw determines the degree of 
resistance of the plants to wind storms, rains and the influence 
of rich soil which tend to cause lodging. The importance of the 
structure and general constitution of the straw under the con- 
ditions prevailing in this state does not need to be emphasized. 
The most important of the straw characters is, therefore, its 
breaking strength. Several methods have been tried by vari- 
ous investigators in determining this character. One that is 
very frequently used is to determine the relative amount oi 
force necessary to break a piece of the dry straw of a definite 
length”. Some attempts were made to determine this breaking 
strength but the results obtained with the dry straw did not 
agree with field observations as to lodging. Consequently the 
attempt was abandoned. 

Various investigators have also studied the anatomical 
structure of the culm and the amount of mineral substance 


wueeienty, C. E.’’ Loc. cit: 


134. MAINE AGRICULTURAL EXPERIMENT STATION. IQI16. 


deposited in the straw in the attempt to find a relation between 
those characters and the lodging of the plants. For practical 
purposes under conditions facing the plant breeder in his selec- 
tion work, these methods can not be taken into consideration. 
It has seemed to us more satisfactory to rely chiefly upon expe- 
rience and observations made directly in the field. The study 
of the actual conditions in the field, the notes taken after heavy 
storms and rains served in our selection work as a very valuable 
guide in the process of elimination of undesirable strains. Con- 
sequently under ordinary soil conditions the 12 ultimately se- 
lected lines show a very considerable resistance and strength of 
straw. This was shown very clearly in the season of I91T5 
when the very heavy flooding rains in the latter part of the 
season caused much damage in the central part of the state. In 
our plots those commercial varieties which were inclined to 
lodge were in very bad condition at harvest. None of these 
pure lines were seriously damaged. Several of the Banner 
lines, especially 357 and 355, lodged to some extent. The Irish 
Victor lines all stood up well. No. 340 was grown as a farm 
oat at Highmoor and on the entire 13 acres there was only one 
small area that lodged at all. Of the pure lines, Nos. 355 and 
357 showed the greatest amount of lodging. 

Some data with regard to the height and diameter of straw. 
of the pure lines are given in Table 10. These data represent 
the means of measurements of a considerable number of indi- 
viduals collected at random in the different field plots. It will 
be noted from this table that the pure lines also show only a 
slight variation in the height and diameter of the straw. 

In regard to the color and width of the leaves the pure lines 
show again a resemblance to their respective parent varieties. 
The Banner lines have slightly wider and darker leaves than 
the Irish Victor lines. 


CHARACTERS OF THE HEAD. 


The panicle or head of the oat plant contains a series of very 
important features which determine the qualitative and quanti- 
tative merits of the plant. The type of head is therefore a 
most important character and a very reliable guide in selection 
and breeding work. The head characters serve to isolate 
different forms and types of oats and on that basis the Svalof 
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Experiment Station has founded a system of oat varieties. In 
the recent classification of oat varieties proposed by Bohmer” 
the type of head has also been used as a distinguishing basis 
together with the grain characters, thus combining the system 
of the Svalof Experiment Station based upon the head types 
with that of Atterberg” founded upon the grain characters. 
The type of the oat head ‘has also been found to be correlated 
with quantitative characters. Thus at Svalof the spreading type 
of head with drooping branches is considered as correlated 
with a small yield of grain.” 

The pure lines dealt with in this paper belong to the vast 
group of oats with spreading heads, Here again they show a 
resemblance to the predominating types in their respective 
parent varieties. The description of the head characters of the 
pure lines will be aided by referring to figures 19 to 24. These 
photographs were taken shortly before maturity and all oa 
the same day. The head types of the Banner lines fall withi: 
the group of the stiff-branched heads. As will be seen from 
figures 19, 23 and 24 the Banner head is chiefly characterized by 
its vigorous, stiff, ascending branches forming a very narrow 
angle with the main axis of the head. This is especially true of 
the first branches in the lower whorl. The position of the 
branches with respect to the main axis and the angle which they 
form with the latter determine the character of the head. Al- 
though with the approaching maturity the increasing weight of 
the spikelets tend to bend the branches away from the main 
axis, the characteristic upstanding habit can still be clearly 
seen. In the early growth and especially when allowed a 
wide stand this habit is considerably more pronounced. The 
branches of the Banner head are vigorous, medium long and 
well covered with spikelets. The main axis of the head is 
straight and well covered with spikelets at its top, which is « 
desirable feature since the grain develops and matures best at 
the top of the main axis and at the tips of the branches, The 


*“Bohmer. Uber die Systematik der Hafersorten, Berlin, 1900. 

*Atterberg, A. Neues System der Hafervarietaten. Landwirtschaftl. 
Versuchstationen. Bd. XXXIX, Berlin, 1801. 

“Cited from Fruwirth: Ziichtung der landw. Kuturpflanzen, Bd. IV, 
Pp. 354, Berlin, 1910. : 
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head of the Banner oat has a tendency to distribute its branches 
in such a manner as to leave a part of the circumference vacant 
or filled only with one or two branches. Thus the Banner 
head is not perfectly symmetrical. This lack of symmetry is 
still more intensified by the different angles which the branches 
in the different whorls form with the main axis. 

While the Banner oat has a typical stiff-branchea head, the 
pure lines of the Irish Victor variety show characters of a 
transitional type of head. A comparison of figure 19 with figure 
20 clearly shows the difference between the two types. The 
panicle of the Irish Victor lines suggests a greater symmetty 
caused /by the more proportionate dimensions of the branches 
and the more uniform angles between the branches and the 
main axis. It will be noted that the branches are more droop- 
ing, thus causing the head to appear shorter and more extended 
on its circumference. The branches of the Irish Victor head 
spread more symmetrically about the whole circumference and 
are somewhat finer than those of the Banner oat. The main 
axis ascends straight upwards and is rich in spikelets at the top. 

The type of head of No. 247 of the Imported Scotch variety 
shows still more clearly the drooping habit. The general picture 
of this type is given in figure 22. The head is markedly smaller 
than that of the two former types, the branches are shorter 
and decidedly more drooping. The main axis is straight but 
with a slight tendency to bend over at the top, The branches 
are proportionate and symmetrically spreading. 

While the figures 19 to 24 give the general appearance of the 
three types of head, a closer analysis of the details of these 
head characters is shown in Table to, . 

This table does not include all the 12 lines. However it con- 
tains the best representatives of the three types. The given 
data represent the means of measurements of a number of in- 
dividuals of each line. From this table it may be noted that 
there is a correlation between the length of the head and the 
total number of spikelets. This correlation and several others 
have been established by v. Tschermak™ and by Love and 
Leighty. It has been shown that with an increase in the length 
of the head there is a corresponding increase in the number of 


=Ct. Pruawaitth, loc. cit. p. 332. 
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whorls, the number of spikelets in the lower whorl, and the 
length of the longest branches in the lower whorl.” 

Line 355 which leads the list as to yield ranks also highest 
with regard to all these head characters, while line 247 occupies 
the lowest rank of the table. 

The lines 355 and 307 of the Banner variety show the highest 
values for the length of head and for the length of the longest 
branch in the lower whorl. This correlation of the longest 
branch in the lower whorl is also illustrated by Line 351. 


TABLE IO. 


Data on Certain Straw and Head Characters. 


| | | 
| os } 
F Shs Ses eae 
3 a 8 |ae | Ge cas Mh ESE i 
Line & 2 al [ee jas 8 ae ir 
number. |PaRENT VARIETY| 6 3 So WOE Nag S Be 2a 
aS aq felts|!g fel5> og Ca 2 ao 
ds} 6 9 » POs | Buc S SE =a 
Bo et eI wo | Wek | SOR iS ao 
‘3a.| 8 a | 8 S.c)| 8 2a) 6 o- | $i 
ms | aA H |HSE/ASE| 2 | 28 | ae 
cm. mm. em. cm. cm. 

Maine 355/Banner......... 138.6) 41.3) 22.0 2.4, 5.9 6.0} 10.8) 37.3 
307|Banner......... 132.9) 39.4) 21.2) 12.6 5.6 5.7; 10.3) 33.6 
351|Banner...... 132.5) 41.7; 20.5) 12.0 Oe 5.4 9.3) 32.4 
340|Irish Victor..... 133.9] 40.4) 20.7) 11.7 6.0 5.6} 10.1) 32.1 
336|Irish Victor..... 138.6, 41.3) 21.0) 11.3 5.7 6.0 8.3) 32.8 
346|Irish Victor..... 133.9) 42.9} 20.6) 11.7 5.6 5.8}, 10.5) 33.4 
247\Imported Scotch) 133.7) 40.4) 19.7) 10.9) 5.3 5.0 9.9; 30.4 

Average....| 194.9) 41.1) 20.8! 11.6 5.7 5.6) 10.9| 33.2 


GRAIN CHARACTERS. 


With pure lines selected chiefly for high yielding ability out 
of only three more or less related comme‘cial varieties the grain 
will naturally not show many striking botanical characters that 
would serve as a basis for classification, Furthermore, the 
three groups of the pure lines resemble in respect to external 
grain characters their respective parent varieties so that the 


“It is realized that the material from which these data have been ob- 
tained is comparatively small and that the analysis of a large number of 
plants would bring out these relations more clearly aud smooth out the 
irregularities. 
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question of shape of kernel is reduced to the distinction of pos- 
sibly three types. The grain of the Irish Victor lines is of medi- 
um size, of a pale yellow color with a slightly reddish hue. It 
is nearly cylindrical, well filled, and bluntly pointed. The 
glumes are smooth and lustrous. There is no trace of pu- 
bescence on the base or back of the grain. The awns, which 
are in general a very variable character, appear very infre- 
quently on the glumes of the Irish Victor grain. On the aver- 
age there are only one or two awns per culm. The spikelets 
contains as a rule two kernels. 

The type of kernel of Line 247 very closely resembles that of 
the Irish Victor lines. : . 

The Banner lines have a rather coarse kernel of lighter, al- 
most pure white color, slightly oval and more pointed than the 
Irish Victor. The glumes are a little coarses than those of the 
Irish Victor grain and have not the glossy appearance of the 
former type. They show a greater tendency to develop awns. 

While there are only a few distinguishing qualitative features 
of the grain of the pure lines, a greater difference and variation 
is exhibited by the quantitative characters of the kernels. 

The relation between the three dimensions of the oat kernel 
have been recognized as a valuable distinguishing character. 
They were introduced by Ko6rnicke and Werner” and also used 
for systematic purposes by Atterberg”, Danaiffe and Sirodot 
and Bohmer”. The methods used in measuring the length, 
width, and thickness of the kernels of our lines differed from 
those followed by the above named authors. They measured 
the grain as a whole, i. e., enclosed in its hulls, while the data 
given in Table 11 refer to measurements of the hulled, naked 
kernel, i. e., the caryopsis itself, 


*Kornicke, F. and Werner, H. Handbuch des Getreidebaues, Berlin, 
1885. 
*Atterberg, A. Loc. cit. 
*"Denaiffe and Sirodot. L’avoine, Paris, 1gor. 
*Bohmer, —-. Loc. cit, p. 26. 
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TABLE II. 


Relation between the three dimensions of the hulled kernels of 
the pure lines. 


Length Width Thickness 
Linz NUMBER. £ mm. mm. MM. p., wal 

DMs C PSA Optra te test icrest ahs ais cy ep eseier coves Aeteal et 9.11 2.38 1.96 
IMIG SEV (45's Coca e ae Ben ano Anema ame aia 9.09 2.41 1.97 
MIEMN® BIOs oo codadone nd DHepeae AG Osaene Jc 9.13 2.37 1.93 
laine HIG. 54.4 6 alata SoG Hae Oia ena ans 9.15 2.44 1.95 
MVE ROS O pera cpa c/ suche cic ccaie sah aise eith se wc 8.99 2.31 1.99 
IMigninG) 2 so Go gmp anne enDe Sesser estate aie 8.98 2.36 1.94 
Maine 355.......... DOS DED S OO Ea Dae 8.87 2.25 1.87 
INTEMPO SO Meteetei me voerteras soak lat eee a wee 8.96 2.32 1.87 
Maine 351....... EL Ee Sea SORES EN EN CHRON. Cane ree 9.14 2.29 1.90 
Vienne RS OMAP Nie cic teed arSie ees Od Safe suka 9.04 2.30 1.93 
IMigtine: BH/oid a ong Se a eee ane Ree 9.02 2535 1.96 
IMIR ITIORD A Grn fet oes shlLle Wier ies cies g Sabah wal 8.85 28s 1.94 

ALGTINAGG 55 Gina Cth Seach Ae Re SATE OE OEE 9.08 2.35 1.93 


In using this method an attempt has been made to determine 
whether the relations between the three dimensions of the 
naked kernel might not furnish a reliable index that would allow 
a distinction between the kernels of even closely related strains. 
From an economical standpoint the measurement of the naked 
kernel would be justified, since in many cases the hulls or 
glumes obscure the real merits of the kernel proper, which 
alone determines the value of the grain. It is admitted that the 
measurement of the naked kernels involves the technical diffi- 
culty of hulling the grain, However, any closer study of the 
grain characters requires the determination of the hull per- 
centage and the hulled kernels prepared for that purpose can 
be used for the measurements. It is realized that this method 
has some points to be determined yet and it is proposed to test 
further its validity by analyzing a larger material from differ- 
ent years and working up the data statistically. 

In the present case, however, the data have been found rather 
interesting and have a comparable value, since they refer to ker- 
nels of plants grown in the same year and under the same env'- 
ronmental conditions. The measurements were carried out with 
the aid of a micrometer caliper. The measurements were recorded 
to hundredths of a millimeter. In Table 11 the lines are arrange 
according to their parental varieties. It will be noted that the-e 
is a marked distinction between the three groups of the lines. 
The first four lines of the Irish Victor show throughout higher 
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values for all the three dimensions than the Banner lines and 
line No, 247. Their values are pretty close and indicate a fluc- 
tuation about the mean of the original type. This is true also 
of the majority of the Banner group. Lines No. 351, 307 and 
357 show higher values for the length and thickness than the 
other four Banner lines and approach in this respect the Irish 
Victor lines but they rank decidedly lower than the latter with 
regard to width. The data in this table enable us to distinguish 
more clearly the types of kernel of the three line groups than 
would be possible by an inspection of the kernels enclosed in 
the hulls. The Irish Victor lines develop on the whole a longer, 
wider and thicker kernel than the majority of the Banner lines. 
Line 247 has the shortest kernel but the relation between width 
and thickness approaches that of the Irish Victor lines. 

A further important quantitative character of the grain is 

The weight of the kernel. The absolute weight of a number 
of kernels is the most reliable measure of the quality of the 
grain. The weight of a given volume of grain is generally con- 
sidered as unsatisfactory, especially with regard to oats. Nei- 
ther does the specific weight furnish reliable values as has been 
shown by Wolny.” 


TABLE 12. 


Weight of grain and hull percentage. 


= 
ae 
S oe! 
1 So g rs 
glee. | ee ga = 
/ 30 I 39° 3 Ba 
oO og ae oH” & Om ap 
Line Parent VARIETY. ae 2 Sok 3 ag8 
Number. B=pr ecg sas +] Te oa 
ds Do SE) =8 Aas 
eB | se | 288 | Be | ges 
ES Bs Osa ma mS 8 
gins. gms. | gms. 
Maine 340|Irish Victor............... 40.30 29.02 11.28 28.00 4 
Maine 336|Irish Victor............... 39.38 28.16 11.22 28.50 8 
Maine 247|Imported, Scotch.......... 39.38 28.09 11.29 28.77 9 
Maine 3387|Irish Victor..............- 39.76 27.78 10.98 28.32 5 
Mainess5 4 Banner)oresmelistecn clceeicn 38.16 27.33 10.83 28.37 6 
Maine 346}Irish Victor.............-- 37.61 26.36 11.23 29.87 12 
Maine 281\|Banner:n. .. 2.2 sae ee ces 37.48 26.67 10.81 28.83 11 
Maine 351/Banner..................- 36.84 26.58 10.26 27.84 2 
Maine 286|/Banner..................- 36.71 26.14 10.57 28.78 10 
Maine 307|Banner..................-- 36.40 26.05 10.35 28.44 7 
Maines2a0|bannereremnn eet mite eters 36.10 26.01 10.09 27.95 3 
Maine 355|)Banner................... 35.49 25.64 9.85 27.76 1 
Apenage.itiaicrarctsloieeon is eS 37.72 26.99 10.73 28.46 = 


*Cited from Bohmer. Loc. cit, p. 24. 
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Table 12 gives in the third column the weight per 1,000 ker- 
nels of the respective pure lines, In determining this weight 
the general method of using only the lower or larger kernel of 
the spikelet was followed. It is obvious that it is necessary to 
use the same form of kernel throughout the measurements 
when comparative values are sought. 

From Table 12 it is noted that the lines of the Irish Victor 
group and Lines No. 247 rank highest as to the weight per 1,000 
kernels. It is interesting to note that the highest yielding line, 
No. 355, shows the lowest kernel weight. 

Hull percentage. ‘The economic value of the oat is deter- 
mined by the naked kernel and it is, therefore, of importance to 
determine what part of the grain as a whole is made up by the 
hulls. From Table 12 it will be seen that the hull percentage 
does not quite parallel the weight per 1,000 kernels. Thus Line 
No. 346 ranks lowest as to hull percentage while it occupies 
the sixth place with regard to kernel weight. Similar points 
are noted for Lines No. 281 and No. 286. Line No. 340 has a 
comparatively low hull percentage considering its high weight 
per 1,000 kernels. Line No. 355 shows the lowest hull percent- 
age. 

Table 12 also gives the data regarding the relation between 
the weight of the naked kernels and the hulls. The weight of 
hulls of 1,000 kernels has been calculated from the hull percent- 
age and weight per 1,000 kernels (Cf, Bohmer, loc cit., p. 35). 
The lines 247, 340, 336 and 346 have the highest absolute weight 
of the hulls. While with the three first lines named the high 
weight of the hulls is balanced by the high weight of the naked 
kernels with Line No. 346, the high relative and absolute weight 
of the hulls is not followed by a corresponding high weight of 
the naked grain. Line No. 355 has the lightest hulls and Line 
No. 247 the heaviest. 

To complete the description of the pure lines a few data may 
be given with regard to the germination of the grain. The 
germination tests were carried out in two series with 200 kernels 
of each line. 

The results given in Table 13 do not show any great varia- 
tion in the percentage of the germinated kernels of the pure 
lines. The total average for all the lines is 98.9 per cent whicn 
indicates a very high germination quality. 
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TABLE 13. 


Germination Test of Pure Lines, 


NUMBER OF GERMINATED 4 
KERNELS. Percentage of 
Lins NuMBER. germinated 
kernels. 
Series I. Series II. 

Migine Qa shy th ne sete wilecae comes 199 oy 200 99.8 
INEST e say Leen Pieerrcraasinioieita cise ea 6 ic 200 | 199 99.8 
Maine: 34050, enna h ete ei Ris aie ee 199 199 99.5 
Mis Ine? 286 io ok Bessie raivoro-ores oe eva 200 198 99.5 
Maine isaG Ae cic muenstecant aerate 200 198 99.5 
Maan C34. GNa cnc svetena ctais tte nyereceee oneray oe 198 199 99.3 
Maine i28ire: Genk i i, eco . 197 200 99.3 
INE Nb AY SSS} Arcos canoes SOLERO nE SG RE Oe oid 198 199 99.3 
IMsInN eG {SOM Ree ht ihe tees eee Pee 198 197 r 98.8 
IN ICh ee Dealecteestnc oie meet aia cr ao eGo TS 196 198 98.5 

Mainensooses cele mie cteeeras eles thee 199 194 98.3. 
NY IEC OYCHASTS (Sr ae ee oR AT MO tn 192 192 96.0 
AVET AR Cri iiieh proatslelavesstcuese Sie erete 198.0 197.4 98.9 


The preceding description of these pure lines has shown very 

clearly that there are no marked morphological differences be- 
tween these pure lines and their respective parent varieties. 
In the discussion of the majority of the characters, e. g., stool- 
ing, type of head and of grain, it has been necessary to deal 
with groups of the pure lines corresponding with their parent 
varieties. On the other hand, there is a large amount of evi- 
dence which indicates that in such characters as yielding ability 
and strength of straw these pure lines are distinctly superior 
to their parent varieties. 
- The modern view of the hereditary processes indicates that 
separate characters are inherited as units or as groups of units. 
It is, therefore, conceivable that at some time in the history of 
the parent varieties, spontaneous germinal changes occurred 
which affected the hereditary yielding ability of a certain 
plant. Such changes might or might not be accompanied 
by changes in one or more morphological characters, Further, 
such a spontaneous germinal change might result in either an 
increase or a decrease in the yielding ability. In the process of 
selection and elimination as outlined in this paper naturally only 
the variations in the direction of an increase would be pre- 
served. . 

That variations do occur which tend to yield less than the 
parent varieties is indicated by the so-called “running out” of 
varieties. A variety which has been grown for many years 
without any attempt at improvement often shows a large num- 
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ber of undesirable, low yielding plants. Such a variety is said 
to be “run out.” This condition undoubtedly results from the 
chance preservation and multiplication of germinal variations 
in the direction of low yield. With care to avoid mixing and 
the occasional selection of seed in the field, it is possible to 
avoid the undue multiplication of these undesirable types and 
hence to avoid the so-called. “running out’ of varieties. 

That germinal variations similar to the above do occur in 
the case of morphological characters has been clearly shown by 
Nilsson-Ehle”. He was able to show that in pure breeding 
strains and under conditions in which there was no chance of 
mixing, grains appear which differed either in their color or 
in the character of their grain. These variations either bred 
true at once or after one or two generations the great majority 
of their progeny bred true to their new characters. The exist- 
ence of these well authenticated cases of germinal variation in 
morphological characters makes it almost certain that similarly 
inherited variation may occur in respect to physiological char- 
acters such as yield. 

The frequency with which such variations occur is unknown 
but experiments indicate that they are relatively very rare. 
Likewise the underlying cause of these germinal variations is 
unknown. The evidence indicates that they are probably not 
due to hybridization. They probably belong to the class of mu- 
tations as defined by de Vries. 

In the case of self-fertilized plants such as oats, wheat, beans, 
etc., there is a large amount of evidence to indicate that when 
once acquired these new characters will breed true. It is these 
germinal variations in respect to yield and to strength of straw 
that we have attempted to isolate. The evidence from the 
three year tests indicates that we have been successful with 
these twelve pure lines, or with the majority of them at least. 
At the same time it is clear that these variations in yield have 
not been accompanied by any marked morphological changes in 
the characters studied. 


*Nilsson-Ehle, H. Uber Falle spontanen Wegfallens eines Hemmungs- 
faktors beim Hafer. Zeit. f. indukt. Abst—u. Vererbungslehre, Bd. 
5. pp. I-37, I9QII. 

—____—____—_.._ Spontanes Wegfallen eines Farbenfaktors 
beim Hafer. Verh. d. naturf. Vereins in Briinn, Bd. 40, pp. 139-156. 
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DiIscUSSION AND CONCLUSIONS. 


After the discussion of the various characters and qualities 
of these pure lines we come to the practical question as to 
which is the best. It has been clearly brought out in the paper 
that under Highmoor conditions all of these twelve pure lines 
possess desirable qualities. If that had not been the case they 
would have been discarded. While under our conditions one or 
two of these lines have appeared to be especially good, it is not 
at all certain that under other conditions some of the other 
lines might not prove as good or better. It is certain that any 
one of these lines is capable of producing a much better yieid 
of oats than the varieties commonly grown in the state. 

In this connection, however, we desire to say that if these or 
any other varieties are sown on wornout land without proper 
fertilization, or if the seed bed is poorly prepared, good yields 
cannot be expected. A circular giving the exact methods used 
in growing oats on our two farms will be sent to any resident 
of the state on request. It will be seen from this circular that 
the methods used by us are only such as can be employed hy 
any intelligent farmer. 

Of the twelve pure lines we have chosen No. 340 as the best 
for Highmoor conditions. As shown in Table 7, this variety 
stands second in average yield for the three years. It has a 
very stiff straw and even under very severe tests has shown 
practically no lodging. In this respect it has appeared superior 
to No. 355 which gave a higher average yield, Further No. 
340 has a very good white grain and a high weight per meas- 
ured bushel. It has the highest weight per 1,000 grains of any 
of the pure lines. It has a relatively low hull percentage. it 
shows a relatively small amount of variation in the yield of its 
four 1915 plots (Table 6). 

In 1914 this line was grown in a field test plot about three- 
quarters of an acre in area. It gave a yield of 86 bushels per 
acre. In 1915 this pure line was grown as a farm oat at High- 
moor. While the area was not accurately measured, there 
were about 13 acres. The average yield was about 75 bushels 
per acre. In the variety test plots Maine 340 has averaged for 
the three years to yield 9.3 bushels per acre more than its parent 
variety, the Irish Victor, during the same time, Further, as 
may be seen from Tables 7 and 8, this difference in yield be- 
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tween this pure line and its parent variety has been very con- 
sistent in each year. 

Maine 355, a Banner selection, probably stands as second 
choice. This pure line averaged to yield about two bushels per 
acre more than No. 340 for the three years. However, this 
higher yield is offset by certain other characters, Thus No. 
355 is a little more likely to lodge on very rich soil, or in very 
wet seasons. It is not weak-strawed, but yet it does not have 
quite the same resistence as No. 340. No. 355 also showed a 
relatively high variation in the yield of its 1915 plots. It has 
a relatively low bushel weight and a low weight per 1,000 
kernels. It has, however, given the highest average yield of 
any of the pure lines. Its average yield is seven bushels above 
the average of its parent variety for the same years. It also 
has the lowest hull percentage of any of the pure lines, 

Maine 247, from the Imported Scotch variety, and Maine 
286 and 357, from the Banner variety, are the least promising 
of these pure lines when grown under Highmoor conditions. 

The remaining seven lines, Nos. 281, 351, 337, 230, 307, 330 
and 346 show comparatively slight differences in yield. No. 
337, an Irish Victor selection, has proved very variable in 
yield in the different years. In 1913 it gave a very low yield 
and in 1914 a very high yield. In 1915 its yield was about the 
average of the pure lines. While there are some differences in 
minor characters between the other pure lines, these differ- 
ences are not of sufficient importance to warrant further dis- 
cussion. 

Another point which should be emphasized in connection 
with pure line varieties in general is the evenness with which 
the plants ripen. The relative time from planting to harvest- 
ing is an inherent characteristic of different varieties and dif- 
ferent strains. In many ordinary commercial varieties there 
are some plants which ripen much earlier than others and like- 
wise some that ripen very late. The casual observer is not 
likely to notice this difference but a closer inspection of individ- 
ual plants shows that this is the case in many varieties, The 
plants which ripen first are likely to be too ripe when cut and 
will tend to shatter, thus cutting down the yield. Plants which 
are late in maturing will be slightly green when cut. Grain 
from such plants will tend to injure the appearance of the 
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entire lot of grain. Further such immature grain will tend tu 
lower the weight per bushel and likewise the yield. 

All the plants of a pure line, since they are the descendants 9a! 
a single original plant, will have the inherent tendency to ripen 
at the same time. This is one of the factors which leads to 
increased yields with pure line varieties. Of course, environ- 
mental conditions may greatly influence the time of ripening so 
that unless a field is reasonably uniform in the character of its 
soil there will always be some difference in maturity in differ- 
ent parts of the field. However, insofar as this matter can he 
remedied by seed, the pure line varieties cffer a distinct advan- 
tage over the ordinary commercial varieties. 

It is planned to continue the majority of these pure lines in 
our test plots until such time as newer and better lines shall be 
obtained. A large number of new selections are being tested 
at the present time. These will be tested along with the best 
of the pure lines described in this bulletin and also with a 
selected list of commercial varieties, 

In order that these pure lines may be tested by the farmers 
of the state, arrangements have been made with the Extensica 
Department of the College of Agriculture to place the limited 
amount of seed of each line in the hands of representative 
farmers. The arrangements are that the farmer shall grow one 
of these lines for at least two years in order to give it a satis- 
factory test. Seed from these lines which prove satisfactory in 
their respective communities is to be offered for sale at a rea- 
sonable price. It is hoped that this arrangement will secure a 
distribution of the seed of such of these pure lines as prove 
themselves worthy. Maine 340 will continue to be grown as a 
farm oat at Highmoor and the surplus seed offered for distri- 
bution. 


SUMMARY. 


In the introduction to this bulletin the meaning of a pure 
line is defined and illustrated. The general methoas used in 
the pure line breeding of cereals are also discussed. 

The work with which this paper deals was begun in 1910. !n 
that year 460 individual oat plants were selected from 18 differ- 
ent commercial varieties, In 1911 seed from 188 of these 
plants was grown in short garden rows. 
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On the basis of the results thus obtained 80 of these rows 
were thought good enough to be continued in small plots. Du- 
plicate 1-2000 acre plots of each of these 80 pure lines were 
grown in 1912. 

Of these pure lines 34 were sufficiently promising to be con- 
tinued into field tests in 1913. Thirty-one of these were again 
tested in 1914. 

In 1915 all of these pure lines were discarded except twelve. 
These twelve lines were tested in quadruplicate plots in 1915. 

In each of the three years, 1913-1915, these pure lines were 
grown along with a number of the best commercial varieties 
obtainable. In 1914 and 1915 the pure line plots alternated in 
the field with commercial variety plots. 

A method of correcting the yield of individual plots for dif- 
ferences in soil fertility is briefly outlined. This method of 
correction was applied to the 1914 and 1915 results and the ma- 
jor portion of the discussion is based on these corrected yields. 

The detailed results of the field tests of these pure lines for 
each of the three years is given in tables 3, 4 and 5.- The results 
sc far as yield is concerned are summarized in table 7. In table 
8 are summarized the results of tests of eleven commercial 
varieties tested for the three years under the same conditions 
as the pure lines. 

From these tables it is seen that the 12 pure lines averaged 
to yield 80.8 bushels per acre against 75.2 bushels for the 11 
commercial varieties. Only four of the commercial varieties 
gave a better yield than the poorest of the pure lines. In all 
cases the average yield of the pure lines selected from a given 
variety exceeded the yield of the parent variety. 

While the original selections represented 18 different varie- 
ties, the pure lines finally retained came from only three differ- 
ent varieties. Seven of these are from the Banner variety, 
four from the Irish Victor and one from the Imported Scotch. 

A detailed description of the 12 pure lines shows that in 
morphological characters, such as type of head, character of the 
grain, etc., these pure lines closely resemble their respective 
parent varieties. The changes in the physiological characteys 
which result in higher yield are therefore not necessarily asso- 
ciated with morphological characters in the plant or grain, 


————— 
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Of the 12 pure lines, Maine 340, an Irish Victor selection is 
regarded as the best for Highmoor conditions. This line stood 
second in average yield but it possesses an especially stiff straw, 
a high weight per bushel and per 1,000 kernels and a relativeiy 
low hull percentage. 

Maine 355, a Banner selection, is second choice. It gave the 
best average yield of any of the lines. It has a slight tendency 
to lodge on heavy soil. This variety is especially recommended 
for planting on lighter soils. 

Maine 247, 286 and 357 appear to be sien inferior in 
yield to the other pure lines. Between the remaining lines 
there is little to choose so far as the tests at present show. 

Each of these 12 pure lines is well adapted to conditions in 
the southern and central part of the state. Being bred from 
single plants they tend to ripen much more evenly and are 
more uniform in all their characters than most commercial vari- 
eties. These 12 varieties represent the best out of 460 original 
selections. 

We are satisfied that the use of any of these pure lines will 
result in increased yields over those obtained with most com- 
mercial varieties. Steps are being taken to secure the distribu- 
tion of seed of these pure lines to the farmers of the state. 
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BULLETIN 251 


SOLUBLE POISONS IN THE POISONED BAIT SPRAY 
hoe cCONLROL THE ADULT “OF THE 
APPLE MAGGOT (RHAGOLETIS 
POMONELLA WALSH).* 


Henry H. P: Severrn.t 


For a period of ten years a number of Italian entomologists 
have been experimenting with various methods of baiting and 
a large number of different formulas of poisoned baits to 
control the olive fruit fly (Dacus oleae Rossi) and at present 
a cheap and practical remedy is used to combat this insect. 
After the Italian naturalists demonstrated the effectiveness of 
the poisoned bait, French entomologists also tested the different 
methods declared a success in Italy to control tne olive fruit 
fly. After a period of five years, French scientists gave a 
striking demonstration of the remarkable success of the poi- 
soned bait spray. South African entomologists, apparently 
unaware of the work of the Italian naturalists started in 1903, 
began to spray with poisoned diluted molasses to control the 
Mediterranean fruit fly (Ceratitis capitata Wied.) in the season 
of 1904-5. This work was carried on for a period of five years 
and during this time a decisive demonstration of the success of 
this insecticide was given under South African conditions. 
The same remedial measures have been adopted in other parts 
of the world to control the Mediterranean fruit fly. 


PoIsoneD Bair StTupDIEs IN AMERICA. 


Within recent years similar control measures have been 
started in the United States and Canada against the adult of 


*Papers from the Maine Agricultural Experiment Station: Ento- 
mology No. 86. 
tMember of the Station Summer Staff in 1914 and 1015. 
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the apple maggot (Ihagoletis pomonella Walsh), the cherry 
fruit flies (Jthagoletis cingulata Loew. and Rhagoletis fausta 
O. S.), the currant fruit fly-(Epochra canadensis Loew.) and 
the imported onion fly (Phorbia cepetorum Meade), The 
methods adopted and the results obtained by the different in- 
vestigators in the control of the apple maggot are given in the 
following paragraphs. 

O’Kane* used a “mixture of. arsenic, molasses and water 
distributed over the leaves of the tree,” to control the apple fly 
in New Hampshire. “Through the cooperation of growers this 
plan of spraying was tried at several different points. In most 
the results were negative. It seems probable that in these in- 
stances the possible value of the treatment was obscured by the 
proximity of other infested trees not so treated. Also owing 
to the pressure of other work the grower was unable to apply 
the spray as often as would be needed in order to keep the 
poisoned sweet ready for the flies throughout their egg-laying 
season. In one instance, however, the treated tree stood alone, 
and this tree was given repeated sprayings as primarily planned. 
The variety was August Sweet and the fruit had been worti- 
less for years. This tree yielded this season practically perfect 
fruit.” 

An experiment to combat the apple fruit fly with the poisoned 
bait spray, was conducted at the Maine Agricultural Experiment 
Station. Johannsen and Patchf write, “Our own experiments 
“made this season upon two Tolman Sweet apple trees, using a 
spray of arsenate of lead and brown sugar in solution gave 
discouraging results.” . 

During two seasons, Ilingwortht experimented with the | 
poisoned bait spray to control the adult of the apple maggot in 
New York. In the season of rg1t, the larve were already at 
work in the Primate apples when he began to spray. “Sweet- 
ened arsenate of lead proved effective but was rather slow.” 
Quick results were desired, and potassium arsenate, a soluble 
poison, was used together with syrup diluted with water. Itl- 
ingworth (1912, p. 165) observed that the trypetids fed on the 
sprayed fruit shortly after the application of the spray. These 


*New Hampshire Station Bul. 151, pp. 42-44. 
*Maine Station Bul. 195, p. 238. 
~tNew York (Cornell) Station Bul. 324, pp. 126-187. 
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flies were collected in jelly-glasses, where they became para- 
lyzed in about fifteen minutes and in half an hour they were 
dead. 

An application of the bait containing the soluble poison was 
made on July 22 and 26, a pint being sprayed upon the lower 
branches of a 20-years-old Maiden Blush tree. In a table the 
author gives a daily record of the drops from this treated tree 
and the number of larve which bored out of the fallen fruit. 
All the windfalls picked up under the baited tree after August 
I5, were absolutely free from larve. From an untreated tree 
of the same variety in another field, 180 drops were gathered 
on August 23, and from these, larvae emerged during Septetii- 
ber. On the other hand, 115 drops collected on the same date 
from the treated tree failed to show a trace of a single maggot. 
“Hence it is quite evident that the flies deposited no eggs in the 
fruit of the sprayed tree after the application of July 26.” 

In the season of 1912, Illingworth used arsenate of lead and 
molasses diluted with water. On July 3, Red Astrachan trees 
received the first treatment. Five applications of the spray 
were made during the season. “On August 5, the Red Astra- 
chan apples were ripening and showed no trace of the maggots.” 

“Slight difficulty was experienced in controlling the flies on a 
seedling variety of sweet apples,” due to showers which camie 
up nearly every afternoon during the period that the fruit dy 
remedy was being applied to the tree. “Even in this case, how- 
ever, the fruit was vastly improved over former years.” No 
mention is made of the number of trees treated and no check 
or control trees were used in 1912. 

iRoss* “tested two spray mixtures, one composed of arsenate 
of lead, glycerine and molasses and the other of Paris green, 
glycerine and molasses, but neither yielded satisfactory re- 
sults,’ in the control of the apple fruit fly in Ontario. 

For a period of three years, O’Kane} tested the poisoned bait 
to control the apple trypetid in New Hampshire. His records 
are taken for the most part from typical lots of sprayed trees, 
of which surrounding conditions were accurately known. Such 
field tests as are recorded consisted of two trees treatel wita 
the poisoned sweet in the season of Igto, three trees in 1911 


*Ent. Soc. of Ontario. Report 1912, pp. 67-72. 
tNew Hampshire Station Bul. 171, pp. 1-120. 
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and ten trees in 1913. In the above spraying experiments, dif- 
ferent proportions of arsenate of lead and molasses diluted 
with water were employed. The results are given in the table 
which follows. 


Table showing the number of applications of the spray, the 
variety of apple trees, and the per cent of apples free from 
egg punctures on the sprayed trees and on such check or 
control trees as were used. 


Apples free from egg Apples free from egg 
: punctures on sprayed punctures on check 
Applica- tree. tree. 
tions of VARIETIES OF APPLES. i 
' spray. 
Drops. Picked. Drops. Picked. 
1910 % % % 
3 Winter Sweet............. 14 (drj/ops or pickled?) .5 7 
4 President. <2 (2icesecike aint 0 8.1 
1911 
10 Granite Beauty........... 55.8 52.7 
7 Sops-of-Wine.............. 55.8 46.1 
Porterin jase EN Stop as Se. 46.4 59. 
1913 
5 ROnbensn ciccccin atone tone ohees 39.3 74.7 22.6 32.8 © 
7 TRLOV Cy oetee MinPAr ae aeaia eRe a- alan re ae a 0 #85 ¥* 8 
4 Williams Favorite.........].......... 3.7 
4 August Sweet........5.2.0)c...80005 nb PS Aaa rare en actin a er 3.5 
7 IMAM EUSE's) otan terse rh era eee 0 15.6 
7 HP ORECT tha Wicd Hailed S ahsnd athe [A Gate ton ee 11.9 0 
7 IROrtersec caterer eae 4 9. 0. 
10 Grimes Golden........ Creed Were a eee SOS }y oeerel Pag ieee Gra 6 68.9 
10 Grimes; Goldensepcc ce ee eee ne AT fe See i AD ese he oe 68.9 
10 Grimes Golden... 5) 65.0400) os. 5e ee STSii ae lat wie 68.9 


* Indicates that an ‘‘unknown sweet’’ was used as a check for the Porter. 


The author summarized the above results as follows: 
“Poison bait sprays, as so far devised, have entirely failed to 
insure protection of the fruit of the sprayed trees from attack 
by the maggot. In part of the experiments there was appar- 
ently some improvement of the fruit, especially in isolated 
trees. This may have resulted from the death of flies because 
of the spray; or it may have been due to various other factors. 
The important point is that no such protection was forthcom- 
ing as would be essential if the treatment were to be ranked as 
an effective means of control.” 

“The above conclusions should not be taken as assefting that 
no flies are poisoned by such sprays. Some flies may be. In- 
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deed it may be, as will be noted later, that with ordinary spray- 
ing of apple trees with a simple solution of arsenate of lead and 
water for some other insects, such adults of the apple maggot 
as chance to feed or drink at spots where poison has persisted 
may be killed. The conclusion offered is that the adults are 
not materially attracted to the bait, and that such sprays, or 
any others so far devised, are without any adequate avail as 
definite and sufficient protection of the fruit, in the absence of 
other treatment.” 


INVESTIGATIONS HERE REPORTED. 


In our work in Maine not only were the entire orchards 
sprayed but also apple trees in surrounding fields and dooryaras. 
An attempt was also made to control the apple maggot under 
town conditions. In the season of 1914, different kinds and 
amounts of poisons were employed in the bait in spraying the 
various orchards and the apple trees in the residential section ; 
whereas, in the season of 1915, but one formula was used in 
treating the same trees. Before giving the details of the work 
in each season, the results of a number of preliminary experi- 
ments will follow. 


- DATES OF EMERGENCE OF FLIES. 


The dates of the first and last emergence of the pest have an 
important bearing on when to make the first and possibly the 
last applications of the poisoned bait spray. In the season of 
1914, the dates of emergence of the apple fruit flies were deter- 
mined under orchard conditions; whereas, in the season of 
1915, similar records were obtained in the residential section of 
Orono. Ground cages were placed on the sod or soil below 
apple trees. Soil was banked and tamped around the bottom of 
each cage to prevent the escape of any of the flies. During 
the season the vegetation which sprouted beneath the cages 
was cut with a sickle from time to time, Spiders and preda- 
cious insects were removed from the cages as soon as they 
were noticed. The records of the emergence of the adults, the 
maximum and minimum temperature and precipitation in the 
season of I915 are given in the following table: 
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Dates of Emergence of Flies, Temperature and Precipitation 


m IQT5. 
Number of Maximum Minimum 
Date. flies. temperature. temperature. Precipitation. 
July 15 1 80 56 
16 0 83 58 
17 0 78 57 11 
18 9 76 60 24 
19 0 89 51 
20 1 81 59 
21 2 84 55 
22 14 83 49 
23 9 82 56 
24 11 81 49 
25 5 79 51 
26 5 79 57 
27 0 82 62 35 
28 6 85 56 
29 0 83 58 47 
30 0 73 58 
; 31 6 76 60 
August 1 2 83 62 
2 0 79 62 64 
3 3 75 48 05 
4 0 78 50 
5 2 72 46 04 
6 0 80 67 
7 0 78 55 10 
8 0 73 58 
9 1 77 58 
10 1 69 60 17 
11 0 85 52 
12 0 89 58 
13 0 87 62 40 
14 1 82 63 


In the season of 1914, the first fly issued on July 20, and the 
last on August 15, under orchard conditions and on July 17, one 
specimen was found dead below a baited plum tree in the resi- 
dential section. In the season of 1915, the first trypetid 
emerged on July 15, and the last on August 14, under town 
conditions. From these records it is evident that the first 
application of the poisoned bait spray should be made on July 
15, and the last treatment on August 15, providing that the 
adults, which probably live until the apples are harvested, ay 
not invade the sprayed area from neglected trees. 


EXPERIMENTS WITH KINDS AND AMOUNTS OF POISONS. 


In view of the fact that a number of entomologists advocate 
the use of soluble poisons in the bait to control various species 
of Trypetidae, we conducted a series of experiments. with dif- 


ferent kinds and amounts of poisons to control the apple fruit 


fly. In Italy and France soluble poisons, such as potassium or 
sodium arsenite and sodium arsenate, were used in a large num- 


, 


SOLUBLE POISONS IN THE POISONED BAIT SPRAY. 155 


ber of different formulas of the poisoned bait to control the 
olive fly (Dacus oleae Rossi), In 1911, Ulingworth used the 
following “fly destroyer” as given by Merck to control the 
adult of the apple maggot in New York: 


SiIAPIUD ge eae ean 4 parts or 4 pts. 
Potassium arsenate ... Te pant cOm etal. 
Reiterates ese an AS. Datts Ol. 45 pts. 
In 1912, Illingworth used the following formula: 
IMO LSSES io ageyernieds less) t i, Or, As, Moy 
Peeenate Onnleady sain). BO. (nie & Ilo. 
YAY ut esc Sr eae tae 4 gal. or 100 gal. 


The author states that, “If the conditions are such that the 
flies do not succumb readily to this treatment, the use of the 
soluble potassium arsenate is advisable as previously described.” 

To determine the effectiveness of different amounts of vari- 
ous kinds of soluble poisons used in the bait, and the extent 
of injury to the leaves and fruit, a number of preliminary ex- 
periments were performed. With each formula that was used, 
cheese cloth was fastened to the ground with spikes below 4 
sprayed tree, so that the insects which succumbed to the effects 
of the poisoned sweet and dropped from the tree, could be 
detected more easily on a white background. By gathering the 
dead specimens daily, we endeavored to determine how long 
the spray was effective after different amounts of rainfall, ani 
thus secure a clue as to the minimum number of applications 
necessary to insure good results. 


Experiment I. In the first experiment one each of the fol- 
lowing apple trees, Duchess, Fameuse, McIntosh Red, Tolman 
Sweet and three plum trees were treated with the fruit fiy 
remedy, which was prepared according to the same formula 
Illingworth used in 1911, One pint to two quarts of the insec- 
ticide, depending upon the size of the tree, was applied to the 
foliage and fruit on July 11. The sprayed leaves on all of 
these trees were scorched and on July 16, some of these leaves 
began to drop. The fruit was examined from time to time 
and occasionally traces of burning was found but this was es- 
pecially marked with the Duchess, A large number of dead 
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moths, flies, ants, occasionally hymenopterous parasites, beetles, 
etc., were picked up daily on the cheese cloth, and then the 
leaves, bits of bark, twigs and wind-falls were swept off with 
a broom. Rain fell on July 11, 12 and 19, amounting to a total 
of 1.12 inches. On July 16 and 17, the fogs were so heavy that 
droplets of water dripped from the wet leaves and probably 
washed off some of the bait. On July 10, eight days after the 
application of the spray, no dead insects were found on the 
cheese cloth and the bait was now ‘considered ineffective. 


Experiment II. In the second experiment instead of one 
pound of potassium arsenate, one-half pound was used, the 
proportions of the other ingredients being the same as in Illing- 
worth’s formula of 1911. On July 11, one pint of the poisoned 
bait was sprayed on the foliage of the lower branches of a large 
Tolman Sweet. The results of the first experiment were prac- 
tically the same as in this second experiment. 


ORCHARD EXPERIMENTS WITH POISONED BAIT. 


In order to give the various soluble poisons such as potassiuin 
arsenate, sodium arsenate and sodium arsenite a most thorough 
test under orchard and residential conditions, it was decided to 
use 3-4, I-2 or I-4 of an ounce of these insecticides to every 
three gallons of water and One pint of molasses, The different 
kinds and amounts of soluble poisons burned the leaves, some 
of which finally turned yellow and dropped from the trees. 
Some of the owners were considerably alarmed on account of 
the scorching of the leaves of their apple trees and we were 
compelled to discontinue the use of soluble poisons and substi- 
tute insoluble arsenicals. A remarkable peculiarity was the 
fact that rarely was a dead specimen collected from the cheese 
cloth with the use of Paris green or arsenite of lime in the 
bait, and we are inclined to believe that the explanation rests 
in the ability of some insects to strain out particles of insoluble 
poisons from the diluted molasses. During the two seasons 
cheese cloth was fastened to the ground below 29 apple trees 
sprayed with different quantities of soluble or insoluble poisons 
in diluted molasses, but not a single honey bee was found 
among the dead insects. As no conclusion can be drawn on 
the effectiveness of the poisoned bait, due to the fact that a 


| 
| 
: 
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soluble poison was used in one or more applications of the spray 
and. an insoluble arsenical in the other treatments, only such 
details of the work of 1914, worthy of mention will be taken 
up in the following discussion of the season’s work of I915. 

Experimental area. As the poisoned bait has been found 
to be more effective in the control of other species of Trype- 
tidae in a well isolated orchard or in a large isolated area com- 
posed of many non-isolated orchards, a description of the loca- 
tion of our experimental area is necessary, A glance at the map 
shows that all of the apple trees indicated by dots were isolated 
on one side by the Penobscot river, and a bay of this river, but 
on the other sides apple trees were sometimes found at short 
distances from the margin of the experimental area. A more 
careful examination of the map shows that there are six or- 
chards indicated by the following figures which represent the 
number of trees in each orchard: 84, 31, 40, 57, 47 and 38. 
The principal part of each orchard is situated above the figures, 
A series of dashes indicates the boundary between two orchards 
or separates an orchard from trees present in adjacent door- 
yards. The residential district contained 274 apple trees scat- 
tered in the different yards. The entire area covered about 
ene square mile and contained a total of 571 apple trees. 

Since we bred the apple fruit fly from haws gathered near 
Orono, Maine it was decided to spray all of the hawthorns 
near the orchards, and also those located on a hillside along the 
bay of the Penobscot river. Seedlings and crabapple trees near 
the orchards were also baited. 

Care of orchards. The orchard which contained 84 trees 
was sprayed on May 4, 1914, with Scalecide to control the 
oyster-shell scale. Seventy-five gallons of spray containing 
4 1-2 gallons of scalecide were used. On May 23-25, a com- 
bination spray consisting of dry powdered arsenate ot lead and 
lime-sulphur was applied to control the tent-caterpillar, codling 
moth and fungous diseases. On July 8, the combination spray 
was again applied. Seventy-five gallons of the following for- 
mula were used with each application of the spray: 


Dry powdered arsenate of lead.. 1 1-2 Ib. 
Hee -SUNDLIVIT: so / gy. cig eleie e+ yee I gal. 
MMLC PRR e eee NY Loic itlen aitahh, cia 50 gal. 
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In 1915, two applications of the combination spray were made 
as in the previous year. The orchard was plowed once during 
June and received no further cultivation during the entire 
season. The drops were allowed to remain on the ground, and 
an examination of this orchard in April, 1914, showed numer- 
ous rotted apples below the trees. 

A general infestation of the apple maggot had occurred 
throughout this orchard during 1913, and all of the differert 
varieties of apples had been attacked by the pest. The most 
seriously infested variety, however, was the Tolman Sweet. 

None of the other orchards had been sprayed for the control 
of insect pests and fungous diseases. The owners stated that 
they had been troubled for a number of years with the railroad 
worm and that the drops had been allowed to decay on the 
grass in previous years. 

Poisoned bait formula. In 1915, the following formula of 
the poisoned bait was used in spraying the six orchards and the 
apple trees in the residential section: | 


Potassium arsenate 3-4 oz. (dissolved in boiling water ) 
Wiolassesi ars «ae I pt: 
VWRET Eee cai sina 3 gal. 


The solution was prepared by stirring the molasses in three 
gallons of water until all of the molasses on the bottom of the 
pail was dissolved. The potassium arsenate was first dissolved 
in about a quart of boiling water and was then added to the 
diluted molasses. The poisoned bait was thoroughly agitated 
by pumping the liquid back upon itself with a spray pump. 

Application of Poisoned Bait. The poisoned bait was applied 
with a common, garden, brass spray-pump provided with a rose 
sprinkler nozzle, which throws a mist-like spray. A different 
method was employed in applying the insecticide in each sea- 
son. In 1914, the man applying the spray walked rapidly 
around the tree, a yard or more away from the ends of the 
lower outermost branches, and at the same time the poisoned 
liquid was forced from the pump, into the air toward the top 
of the tree. The minute drops fell over and into the tree 
resulting in an even distribution of the droplets, for the mo-t 
part on the upper surface of the leaves. The dose per tree 
varied from a half pint to a quart depending upon the size of 
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the tree. In 1915, the fruit fly remedy was applied to the trunk, 
large limbs and foliage of the lower branches. The man faced 
the trunk of the tree and applied the bait, then he turned his 
back toward the trunk, walked around in a circle and at the 
same time forced the poisoned sweet from the pump over the 
large limbs and foliage of the lower branches. Those droplets 
which strike the foliage adhere for the most part to the lower 
surface of the leaves, where rains are not so apt to wash off 
the spray. . 
The following table shows the dates of the applications cf 
the poisoned bait and the number of gallons of spray material 
used in the various orchards and the residential district in 


TOUS: | 
Dates of Applications of Spray and Number of Gallons Used 


im IQS. 
t Residential 
DATES OF Number of trees in orchards. district. 
APPLICATIONS om Total 
OF SPRAY. | : gallons. 
84 31 40 57 47 | 38 274 
1 
July pL MM eceae is sroy lbatrnics, Sie al sctin, eitl| roc mieleyedl Pane suetes silueue tenes 12 12 
SO LES eee 4 7 7 DVM Maca reoll eee roomie onsite meee tiene 
20 AA iran PARR eed ee ellie mea ah (nat ne | VURNMA wieiecy aN vee ch ay geet HEU AAC See 
Beal © 8 A SSS) ise arene [rene fey Meena he een 4 26 67 
PANIES Gemsiev liste sce. 3 3 6 6 Pos | eaererem na lO metas en Cree ane oh 
4 12 Eee Sa Tie CaN es Pete | Exes ek | | ac ational aver ee aes 27 60 
Gee Sees 3 3 (aFAat Lay yaa Peach em deices| | char aeg saan on at sul Sea teats 
118) «Mere eee | i emeetar het Nateiar ore ear ee etl | eee 4 ZO wall ees eae 
20 EID Relea [Ree ees aeN [pee bovine | ca neeiae Elta aesacmerpchen eater tenet eater 59 
38 10 13 19 16 11 91 198 


Spray injury from Poisoned Bait. The orchards containing 
31 and 40 trees were sprayed with eleven gallons of the bait i 
the first application, but in the second and third treatments the 
amount of spray material was reduced to six gallons. Tent- 
caterpillars had practically stripped the leaves from some trees, 
while others were partially defoliated, and as the partly de- 
voured leaves dropped very readily due to the scalding of the 
soluble poison in the diluted molasses, it was deemed advisable 
to reduce the amount of spray material in the second and 
third baitings. 

In 1914, a number of complaints were made on account of 
the scorching of some of the leaves, which later turned yellow 
and finally dropped from the trees. In some of the dooryards 
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we were forced to stop spraying before the end of the season 
due to the scalding of the leaves, while in other yards and in 
the orchards it was decided to discontinue the use of soluble 
poisons and substitute insoluble arsenicals, In visiting the 
owners during the next season, however, they were so delighted 
with the crop of sound apples obtained in the previous year, 
that they promptly forgot all about the alarm created by che 
partial defoliation, and without exception, permission was 
granted to spray the apple trees again. Nevertheless, during 
the second season the fear of some injurious effect of spray 
injury to the trees was voiced repeatedly. Many people, how- 
ever, preferred sound fruit even if burned foliage was the 
necessary price. Raking the leaves from well kept lawns where 
apple trees were growing proved to be a troublesome task. 

Effectiveness of poisoned bait. An attempt was made te 
determine how long the poisoned bait would remain effective 
after different amounts of rainfall. After each treatment, 
cheese cloth was fastened to the ground with spikes below a 
sprayed tree. The insects which succumbed to the effects of 
the soluble poison in the sweet were collected daily from the 
cheese cloth and it was reasonable to suppose that the insecti- 
cide became ineffective due to rains when no dead specimens 
were found. As the records on precipitation at the University 
of Maine were taken at a distance of about two miles from our 
experimental area, no accurate statement can be made as to the 
amount of rainfall required to wash off all the bait. It is evi- 
dent, however, that an “all day rain” with heavy intermittent 
showers will destroy the effectiveness of the fruit fly remedy. 
In view of the abundance of rain in the season of 1915, the 
effectiveness of the poisoned diluted molasses was put to a 
most thorough test. 

An experiment was performed in the field to determine the 
length of time required for the amount of poison used in the 
formula in 1915, to kill the adults. A tall Benoni apple tree 
(Map, L) received the fourth treatment on August 19, at 3.30 
P. M. and on August 20, at 7.30 A. M, six female and four 
male apple fruit flies were collected on the cheese cloth sixteen 
hours after the application of the bait. Four specimens feed- 
ing on the insecticide on the upper surface of the leaves were 
captured, but all died in captivity within two days. On Augu-t 
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21, two days after spraying, one dead fly was picked up on the 
cheese cloth and on August 24, the last trypetid was found, but 
due to heavy rains during the preceding day we were unable 
to visit the tree. A light shower of rain fell on August 22, but 
heavy rains fell during the night and continued throughout the 
next day. The precipitation amounted to 1.58 inches on August 
23, and the last baiting in the entire experimental area became 
ineffective after this date. 

We have already called attention to two different methods of 
applying the spray. After the above Benoni tree received three 
applications of the bait, by spraying the trunk, larger limbs and 
foliage of the lower branches, 88 per cent* of the apples were 
found to be infested on August 19. On this same date, the 
fourth treatment was given by forcing the poisoned sweet from 
the spray pump into the air toward the top of the tree, so that 
the minute drops fell over and in the tree. On September 2, 
49 per cent* of the apples were maggoty and on September 22, 
I5 per cent* were infested. In all probability, a general dis- 
tribution of the fruit fly remedy over the foliage is more effec- 
tive than spraying the trunk and large limbs due to the fact 
that the bark seems to absorb the poisoned diluted molasses. 
After the water has evaporated, a glossy layer of molasses ad- 
heres to the upper surface of the leaves, while the hairy coating 
of the lower epidermis prevents the formation of this film of 
sweet and seemingly absorbs a considerable amount of the 
poisoned liquid. 

Attraction to poisoned bait. One observation tends to show 
that the apple fruit fly is attracted to the poisoned bait under 
field conditions. A specimen was observed at rest on an apDle 
just at the time that the spray was about to be applied to the 
tree. Suddenly the fly took wing and came to rest on my hand 
which was spattered with the bait and here it began to Jered. The 
distance from the apple to my hand was about a yard. 

Checking up results. In checking up the effectiveness of the 
poisoned bait spray, the apples were picked at random from a 
treated tree in the various orchards or residential district and 
on the same day apples of a similar variety were gathered from 


*This sequence of per cents is of course only possible where the 
infested fruit is dropping and the counts taken each time from fruit 
remaining upon the tree. 
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an untreated tree in other orchards or another section of the 


residential district, at a distance varying from about 1,000 feet 
to two miles. Some varieties of apples were kept in the insect- 
house for a month or more so as to give any eggs that were 
deposited shortly before picking an opportunity to hatch and 
also to bring out more conspicuously the tiny tunnels of the re- 
cently hatched larve in the pulp. Each apple was cut in half and 
if there was no evidence of an infestation, the halves were thinly 
sliced to determine whether there was any trace of the con- 
spicuous brown tunnels of the larve in the pulp. In this way 
a record was taken of the infested and non-infested apples. 
No attention was paid to egg punctures as the apple fruit fly 
will sometimes make an egg puncture and not deposit an egg. 


RESULTS IN ORCHARDS. 


The following table shows the per cent of apples infested 02 
‘the sprayed and check trees in 1914 and 1915, the dates on 
which the apples were picked, the location of the treated trees 
on the map in the orchards and the varieties of apples: 


Results of Two Seasons’ Spraying in Orchards. 


Apples infested Apples infested 

on sprayed tree. on check tree. 
VARIETIES OF AppLES.|Map.| Picked, | Picked, : z 
: 1914. 1915 ‘ 

1914. - 1915. 1914. 1915. 

£ | 
% 70 % 0 

Tolman Sweet*.......| Tl |Sept. 19/Sept. 27 4 D 96 100 
Tolman Sweet........ DPA Aas eter Septs: 27ica saa: Seo Penge ees 100 
MelIntosh Red........ DI |Sept. 19/Sept. 24 0 0 282778) sapere 
MelIntosh Red........ D2 [eu aera Sept o24)leeesre ee a ane ROS ono O83 
Hameuse mene ee yee Fl |Sept. 29)Sept. 27 0 6 38 52 
LIBOOUEOS baescasoscoe By | eee IOS: AMI 5 alo we 06 Die | eee 52 
Milde: ies inne M1 |Sept. 12/Sept. 29 0 2 92 25 
Milder i gentge an aan eet IME eg aieeuso Sept 29) man ae yeaa lice agin v0 25 
Pyrus prunifolia....... Se eds ae Sept-2 lie. seer Y Amen interes (o's Gx doa.0 0 
(Hybrid crab) : 
Rolfe# i att Soran re. R  |Sept: 14/Sept. 8 14 peers Pee PEAY | apa) oiake asc 
Hyslop crab.......... Dis Boe miva le eet tos Sioa, Us aoe ow oo Dane see een cene 1 
Large Red Siberian....| S  |........ Septanelt7 |e ener CO ieeies We teehee | Sa cyto isy o trad 
Bells Early*.......... B Sept. 26/Sept. 12 55 * 20 otis ha Sea eee ae 
Tolman Sweet*.......| T3 |Sept. 26/Sept. 27 40 3 100 100 
Alexander i: t10n gave Nie tke sept: 14 ising. Daan rally heel oats 97 alienate 
Tolman Sweet........ TAB each et Septs(427| 2.0 2a5.: SAE sl Ci aha 100 
IPaMeuse i. ies ae cn ieee ole Sos WOW obec se Lea ered terra eet Na | -eio.0f0 8% 
Wealthyeo) seins s2 aoe SWVar hil Reeeinies sek Sept. 24/........ Be Sea so. te [eee ene 
Tolman Sweet........ SDR Mgt stash Sept ae2idie ees. Di Na eal eee 100 


* Indicates that the apples were picked from the same sprayed tree during 1914 and 
1915, while the varieties not so marked were picked from different trees during the two 
seasons. 
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It is evident from this table that in the orchard which con- 
tained 84 trees (Map, 84) the results show practically no infes- 
‘tation in the season of 1914. From time to time during this 
season, the drops of different varieties of apples were gathered, 
but among the windfalls, only one infested Tolman Sweet 
apple was found. The Tolman Sweets in this orchard hail 
‘been badly infested for a‘number of years. In 1913 no Tol- 
man Sweets escaped infestation. In 1914 and in Ig15 the 
apples were practically free from the railroad worm. In view 
of the fact that the pest was almost completely controlled in 
the season of 1914, we are hardly justified in drawing conclu- 
sions from similar results obtained in 1915; because since 
maggots were not present the fall of 1914 we should not ex- 
‘pect to have flies the next summer. 

No definite conclusions can be drawn from the results ob- 
tained in the two orchards containing 31 and 40 apple trees 
(Map, 3r and 4o), due to the fact that no check or control 
trees of the same variety as the treated trees could be obtained. 
In 1914, 14 per cent of the Rolfe (Map, R) were infested; 
whereas, in the season of 1915, the infestation on this same tree 
was reduced to 1 per cent. In the season of 1914, there was a 
heavy crop of apples, while in the following season there was an 
exceedingly short crop and one would naturally expect a heavier 
infestation. ; 

Definite conclusions, however, can be drawn from the results 
obtained in the orchard containing 57 trees (Map, 57). A 
Tolman Sweet tree (Map, T3) showed an infestation of 4o per 
cent after the first season’s baiting and 3 per cent after the 
second season's treatment, while the check tree showed 100 per 
cent maggoty fruit. A Bells Early (Map, B) showed an infes- 
tation of 55 per cent and 20 per cent during the two seasons. 
The Tolman Sweet and Bells Early trees were by no means 
stripped of their fruit in the season of 1914, since only 100 
apples were picked of each variety for examination in each 
year. It must be noted, however, that the Tolman Sweet tree 
was sprayed by forcing the poisoned bait into the air so that 
the minute drops fell over and into the tree, while in the case 
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of the Bells Early tree the insecticide was applied to the trunk, 
large limbs and foliage of the lower branches. 

The orchards containing 47 and 38 trees were within 190 
feet of other untreated orchards and apple trees in dooryards, 
and the higher infestation is seemingly due to the invasion of 
the apple fruit flies. A Tolman Sweet tree in each orchard 
(Map, T4 and T5) showed that 32 per cent and 34 per cent 
of the apples were infested compared with 100 per cent mag- 
goty fruit on the control or check trees. A Wealthy (Map, W) 
showed that 57 per cent of the apples were infested and this 
represents the highest infestation under orchard conditions in 
the season of IQI5. 


RESULTS IN RESIDENTIAL DISTRICT. 


Lounsbury* of South Africa, demonstrated that the Mediter- 
ranean fruit fly can be controlled with the poisoned bait spray 
under town conditions even where summer rainfall is heavy. 
We, therefore, decided to test the value of the poisoned sweet 
as a means of combating the apple fruit fly in the residential 
section of Orono, Maine. The residential district in the 
experimental area contained 274 apple trees scattered in vacaut 
Icts and dooryards. 

Some of the occupants informed us that certain varieties of 
apples had been seriously infested by the apple maggot for ten 
years. In some yards all of the infested fruit was allowed to 
decay on the ground, and in others, some or all of the drops had 
been gathered during previous years, Poultry was fenced off 
in some of the back yards below the apple trees and in others, 
the fowls were allowed to run at large. 

The following table shows the results of two seasons’ spray- 
ing in the residential district: 
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Results of Two Season's S praying in Residential District. 


Apples infested Apples infested - 
; mes on sprayed tree. on check tree. 
VARIETIES OF ApriEes.|Map.|'Picked, | Picked, |__-—SSS 
1914. 1915. 
1914. 1915. 1914. 1915. 
| ; | 
% % % % 
Melntosh 183/10 (A ee ee MMO Balle eomeamac Sept. 24) enone 49 Bealoeaseuabaie 0 
Coles Quinceft....... ..| C ‘|Sept. 17|Sept. 17 34 ANE AEC E IS CUT nal aR MEA 
Munson Sweetyt....... Ul |Sept. 8|Sept. 2 96 91 99 100 
Alexander............ J ald ea ahaa S290 | nee a 5(G¥: Gira iis ae eee ae ts et tail 
Transcendent crab..... EG ale Geeeoremecer Sep welfare ates eee hey tereiee hae 100 
McIntosh Red........ D4 |Sept. 14|Sept. 24 14 > NGS wralserae ee 0 
Bellfiower............ PRG ilheslcieucree see Sept-a:2ilmenenieine AST RENE ass Wrecci ian a haces dares 
Tolman Sweet........| T6 |........ Sept. 27)........ A SI ee er 95 
Tolman Sweet........ TA Aeoe|Laveya dss tier Septae2@nee aoe EO al Listener CRerccs 95 
Tolman Sweet.......- ASA ro aes: Septi 2a 222. AG ee St tae s 95 
Tolman Sweet........ ERO Pr tet ors Sept.c 2H eeeree SS ae werent 95 
Munson Sweet}....... U2 |Sept. 14/Sept. » 2 99 OS Nee Wa Mere stan 100 
Transcendent crab.....| K2 |........ seas | Wioceacess SOME Mul ceeds: 100 
BAIMIEUSe He Ptiie ees Se] teskeee Sept. 14]. .42..°:. Ba SCO areas I Nlise ore Ne ee a ete 
PIMCISC He ite crassa se |' ee 8k Sept. 14]........ Hy WLAN he ceao onl (amok tcc Pierre areraAC 
HAMEUSERM acs. oo. ls. eo Septs L4y) oe: sues. Bh he eocemereys ster | Reet cee om [IR ot dled ota 
Golden Russet........|..... Sep te) eee IIS feel Per eee ta | NN oy ela ening 
DD) MOHES Se eet ca cick s [isla oaks Sept: 14) .......22 1S} Atal a ae ee aa tua Ged. eae enue 
Seegling swept. eee ase s. 2 Septet aoe TAI || pestis etnetade rel lle cto Beast are | eee OG 


*Agr. Jour. Union of South Africa, No. 25, pp. 1-7. 


+ Indicates that the apples were picked from the same sprayed tree during 1914 and 


1915, while the varieties not so marked were picked from different trees during the two 
seasons. 


It is evident from the results recorded in this table that the 
control of the apple fruit fly with the use of the poisoned bait 
has been a complete failure in the residential district.. Two 
Munson Sweet trees (Map, Ur and U2) showed an infestation 
of 96 per cent and 99 per cent of the fruit after the first sea- 
son's spraying compared with 91 per cent and 98 per cent 
after the second season’s treatment, In the case of a Coles 
Quince (Map, C), however, there was a decided improvement 
of the fruit, 34 per cent being attacked in 1914, and 4 per cent 
in 1915. A comparison of the infestation of a treated MclIn- 
tosh Red and Alexander (Map, D3 and A) with the check 
trees shows a higher per cent of maggoty fruit on the sprayed 
trees. On the other hand, four Tolman Sweet trees (Map, T6, 
T7, T8, and To) showed an ‘infestation of 24, 46, 50 and 80 per 
cent compared with 95 per cent on the check trees. 

Attention must be called to the severe infestation of fruit on 
treated trees situated in dooryards in close proximity to Pro- 
fessor Woods’ orchard (Map, 84) in which there was prac- 
tically no infestation during the past two seasons. Situated 
within 450 feet of this orchard were the following varieties of 


apple trees showing a high per cent of infested fruit; Tolman 
2 
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Sweet (Map, Tg) 88 per cent; Munson Sweet (Map, U2) 99 
per cent in 1914, and 98 per cent’ in 1915; Transcendent crab 
(Map, K2) 80 per cent and Benoni (Map, L) 88 per cent on 
August 19. 

It is reasonable to suppose that when badly infested early 
varieties are harvested, such as the Transcendent crab and Mun- 
son Sweet, that the absence of apples on the trees will cause 
the female flies to seek other fruit in which to oviposit. The 
Transcendent crabs and the Munson Sweets were harvested by 
the middle of September. It must be noted that the last appli- 
cation of the spray in the orchards and residential district were 
made between August 12 and 22, during the two seasons, The 
bait was washed off by rains before the early varieties had 
been harvested, leaving the fruit trees unprotected, at the time 
when the dispersal of the flies probably occurs. 


CONCLUSIONS. 


In 1914, no conclusions could be drawn on the effectiveness of 
the .poisoned bait spray from any of the experiments that we 
performed, due to the fact that the different soluble poisons 
scorched the leaves and therefore insoluble arsenicals were 
substituted in the later treatments. A series of experiments 
with different amounts of soluble poisons, such as potassium 
and sodium arsenate and sodium arsenite, show that as small a 
quantity as one-quarter of an ounce of these insecticides dis- 
solved in boiling water and then added to three gallons of water 
with one pint of molasses will burn the foliage of the apple 
trees. 

In 1915, during a very rainy season, the results obtained 
with three applications of the poisoned bait spray containing a 
soluble poison dissolved in diluted molasses, showed that the 
infestation varied from o to 20 per cent in orchards situated 
away from the margin of the experimental area, and from 32 
to 57 per cent in orchards near untreated trees. An even dis- 
tribution of the droplets over the foliage is more effective than 
spraying the trunk, large limbs and foliage of the lower 
branches. The number of applications necessary to insure good 
results can not be stated with this work still in its experimental 
stage. In orchards where tent-caterpillars- have practically 
stripped or partially defoliated the trees the poisoned bait with 
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the use of a soluble poison can not be advocated. In orchards 
where tent-caterpillars are controlled, defoliation caused by 
spray injury is far less than the damage caused by these pests 
in neglected orchards. Our experience shows that after fruit 
growers have been convinced of the results obtained by the use 
of the poisoned bait spray, many prefer sound fruit even if 
burned foliage is the necessary price. 

The fruit fly remedy has been a complete failure in the con- 
trol of the pest under town conditions. With four applications 
of the spray the infestation varied from 4 to 98 per cent. 


EXPLANATION OF Map. 


Map showing the location of the experimental area in which 
an attempt was made to control the adult of the apple maggot 
by means of the poisoned bait spray under orchard and town 
conditions. The apple trees indicated by dots on the map were 
isolated on one side by the Penobscot river and a bay of this 
river. The location of six orchards are shown by the following 
figures which represent the number of trees in each: 84, 35, 
40, 57, 47 and 38. The principal part of each orchard is sit- 
uated above the figures. A series of dashes represents the 
boundary between two orchards or separates an orchard from 
trees present in adjacent dooryards. The residential district 
contained 274 apple trees scattered in the different yards. The 
entire area covered about One square mile and contained a 
total of 571 apple trees. 

A circle surrounding a dot shows the location of a sprayed 
tree which was checked up with an untreated or control tree 
situated on the outside of the experimental area. The follow- 
ing is a list of varieties of apples that were used in checking up 
the results: 


A = Alexander. | Mr-M2 = Milden. 

B= Bells Early. P= Pyrus prunifolia (Hybrid Crab). 
C=Coles Quince. R= Rolfe. 

D:-D4= McIntosh Red. S = Large Red Siberian Crab. 
F1-F2 = Fameuse. Ti-T9o = Tolman Sweet. 
H=Hyslop Crab. U1-U2= Munson Sweet. 


Ki1-K2= Transcendent Crab. W = Wealthy. 
L = Benoni. X = Bellflower. 
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For Explanation of Map see Preceding Page 


BULLETIN 252 


eee SPRAYING EXPERIMENTS IN 1915:* 
W. J. Morse. 


The 1915 apple spraying experiments at Highmoor Farm, as 
in the past, were conducted with the Ben Davis variety. The 
number of trees involved was 216, or g plots of 24 trees each. 
Each plot consisted of 4 parallel rows of 6 trees to the row. 
The trees are now between 25 and 30 years old and those used 
for experimental purposes are in a fairly uniform and vigor- 
ous condition. 


TREATMENT OF THE PLOTs. 


The following is the spraying treatment outlined for each 
separate plot. The dates of application are given on p. 171. 
Plot 1. Standard dilution lime-sulphur, plus one pound of 
dry arsenate of lead in 50 gallons. 
Plot 2. Blossom bud application omitted, otherwise like 
Plot 1. 


*The present publication constitutes the sixth annual report of re- 
sults obtained from a series of apple spraying experiments at High- 
moor Farm. Previous reports may be found in Bulletins 189 (1911), 
198 (1912), 212 (1913), 223 (1914), and 240 (1915) of this Station. 
For the first two years these experiments were conducted by Mr. W. W. 
Bonns, then Station Horticulturist, but since then they have been under 
the general supervision of; the writer. They are planned to cover an 
indefinite series of years, the object being to secure data regarding 
sprays and their effects upon the apple as influenced by Maine condi- 
tions. A summary of the results obtained during the six successive 
seasons will be found in Bulletin 249 of this Station. 

TBy standard dilution is meant the equivalent of 1 gallon of a 33° B. 
lime-sulphur concentrate diluted with 4o gallons of water. For a 20 
per cent stronger dilution, one-fifth more of the concentrate was used 
for making a given amount of spray than was used for making the 
standard dilution. 
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Plot 3. Blossom bud application lime-sulphur 20 per cent 
stronger than standard, plus one pound of dry 
arsenate of lead to 50 gallons; later applications 
two pounds of dry arsenate of lead alone in 50 
gallons of water. 

Plot 4. Blossom bud application 3-3-50 bordeaux mixture, 
plus one pound of dry arsenate of lead in 50 gal- 
lons; later applications like those on Plot 3. 

Plot 5. All applications dry arsenate of lead alone, two 
pounds in 50 gallons of water. 

Plot 6. All applications extra fine sulphur 10 pounds, dry 
arsenate of lead 1 pound, water 50 gallons.* 

Plot 7. All applications 3-3-50 bordeaux mixture plus I 
pound of dry arsenate of lead in 50 gallons. 

Plot 8. Treatment like plot 1, plus a previous application Of 
dormant strength lime-sulphur after the leaf buds 
began to open, but the buds still small and the 
young leaves closely imbricated. 

Plot 9. Unsprayed check. 

Plots 1, 7 and 9, sprayed with standard dilution lime-sulphur, 
bordeaux mixture, and unsprayed respectively, were introduced 
as checks upon which to make comparisons in judging the re- 
sults obtained upon the other plots. 

Plot 2 was used to test, in comparison with plot 1, the effi- 
ciency of the spray application made when the blossom buds 
are showing pink, Omitting this application in previous ex- 
periments had by no means always resulted in a material in- 
crease in the amount of scab on the leaves and fruit. This 
part of the experiment has now been carried on for four suc- 
cessive seasons. 

Plots 3 and 4 represent a modified spraying practice which 
previous work in connection with this series of experiments 
suggested as applicable to Maine conditions. The idea is to 
use a strong fungicide combined with a moderate amount of 
arsenate of lead when the blossom buds are showing pink, but 
for later protection both against apple scab and chewing insects 
to depend entirely on arsenate of lead,—using a larger quantity 
for subsequent applications. 


*For method of preparation see page 180 of Bulletin 240 of this 
Station. 
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Plot 5 was a continuation of previous work, the object being 
to test the fungicidal properties of arsenate of lead in control- 
ling apple scab. 

Plot 6 was a repetition of an experiment conducted the pre- 
vious year. 

Plot 8 was introduced largely to determine how much injury 
might be expected from the application of dormant strength 
lime-sulphur after the leaf buds had begun to open, or at a later — 
period than it is customary to use this material. It has been 
demonstrated previously at this station, where young McIntosh 
trees showed an abundance of limb infection from the season 
before, that a dormant strength lime-sulphur applied just as the 
leaf buds were swelling, but. before they opened, materially 
reduced the amount of scab on the leaves the following sum- 
mer.* While, as far as the writer is aware, so long a delay in 
applying the dormant strength lime-sulphur has been advised 
or recommended by no one, even for limb infection for apple 
scab, the Station receives numerous inquiries each year as to 
whether or not it may be done with safety. These usually come 
from orchard owners who have purchased materials in order 
to spray for blister mite, scale insects, etc., but who, for one 
reason or another, have failed to do so at the proper time. 


TIME AND MANNER OF SPRAY APPLICATIONS. 


All the sprays were applied with a gasoline power sprayer 
at a pressure of from 150 to 200 pounds per square inch, 
using a nozzle which delivered a fine mist. Especial care was 
taken to see that each tree was thoroughly covered with the 
spray at each application, but not enough material was applied 
to cause excessive dripping. After each plot was sprayed the 
spray tank, pump, hose and extension rods were thoroughly 
rinsed in clean water. 

The dormant spray on plot 8 was applied on May 3. At 
this time the blossom buds appeared well protected. The 
young leaves surrounding them were not over one-third of an 
inch long, frequently less, and closely imbricated. 


*Morse, W. J., and Darrow, W. H. Is apple scab on young shoots a 
source of spring infection? Phytopathology 3:265-269, Oct., 1013. 

Morse, W. J. Spraying experiments and apple diseases in 1913. Bul. 
Me. Agr. Exp. Sta. 223 :20-23, Jan., 1914. 
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All the other applications were made to all of the plots on the 
same day. The first was made on May 14 just as the blossom 
buds were showing pink, the second-on June 3, immediately 
after the petals fell, and the third on June 21. 

The dormant strength lime-sulphur was prepared on the. 
basis of a 1 to 8 dilution of a 33° B. concentrate, the summer 
strength on the basis of a I to 40 dilution of the same materiai. 


EFFECT OF THE DIFFERENT SPRAYS ON THE FOLIAGE AND 
Fruit DurInc THE SUMMER. 


The development of scab. As will be shown later in the tab~ 
ulated results obtained from sorting the fruit, scab was not 
severe even on the unsprayed trees. Undoubtedly early cultiva-. 
tion of the orchards last season materially assisted in reducing 
the amount of early spring infection. On May 3, the date of the 
late application of the dormant spray, a considerable number of 
scab infested leaves of the season before were gathered from 
under the trees and were taken to Orono for examination. At 
this time only immature asci or spore sacs could be found. 
These leaves were moistened, and then placed in covered, 
porous flower pot saucers, the latter being partly sunk in the 
soil out of doors to prevent drying out and to keep the leaves 
as near under natural conditions as possible. Under these 
conditions the spores in the asci were still immature at the 
time of the first application of the fungicidal spray on May 14, 
and did not reach maturity till 4 or 5 days thereafter, The or- 
chards had been quite thoroughly plowed, and the fallen leaves 
of the season before turned under before May 14, so that it 
was impossible to secure fresh material at that time to deter- 
mine what the actual conditions were in the field. However, 
since the temperatures at Orono during this time averaged 
higher than at the farm, it is not probable that the spores 
developed any more rapidly there. Hence it would seem that 
the early plowing whereby the leaves were ttfrned under the 
soil before the ascospores of the scab fungus were mature and 
were able to bring about the first spring infection may partly 
account for the small amount of scab on the unsprayed plot. 

Although frequent examinations were made, usually once 
a week, up to about August 1, no scab was observed on the 
leaves till July 28 when a small amount was found on both 
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leaves and fruit on the unsprayed check plot and an occasional 
affected leaf was seen on the trees sprayed with the extra fine 
sulphur. No scab was observed on the leaves of any of the 
trees o the remaining plots then or later in the season 

Records were kept during the season as to the appearance of 
scab on the fruit on the different plots, but these contain noth- 
ing of value which is not given in the tabulated results of the 
condition of the fruit at harvest time. 

Spray injury during the summer. On a few nights about 
May 15 the minimum temperature recorded at the farm was 
only slightly above freezing. These low temperatures at one 
time at least were accompanied by strong winds, and resulted 
in considerable foliage injury, more particularly on the north- 
west ‘sides of the trees. This made it difficult in some in- 
stances to determine just how much of the injury should be 
attributed to the spray. Also late in the season a certain 
amount of scorching and browning of the leaves, resembling 
injury due to weather conditions, was observed all through the 
orchards. This was less, however, on the unsprayed trees than 
on the other experimental plots and the remainder of the 
orchards. 

Plot 8, sprayed on May 3, with dormant strength lime- 
sulphur, after the leaves surrounding the bud clusters had 
begun to show, did not give any evidence of spray injury for 
at least 3 days. On May 7 very slight traces of burning of the 
buds began to appear. The leaves of the latter had grown but 
slightly in the meantime but on this date the margins of some 
of them had begun to turn brown, particularly at the tips. 
One bud was found where the entire outer leaves were browned, 
On May 10, one week after the spray was applied it was ap- 
parent that the young leaves on fully 50 per cent of the smaller 
and more tender buds had been injured. When compared with 
those on unsprayed trees, they showed a decided checking in 
growth. The buds at this time were fully double the size that 
they were on May 7, the cluster leaves being from one-half to 
three-fourths inch long and the enclosed blossom buds being in 
some instances one-eighth inch or more in diameter. As far 
as could be determined then the injury was confined to the 
outer leaves and did not effect the blossom buds within. 

On May 14 the evidences of injury were rapidly disappearing, 
In some instances it was quite evident that the flower bud 
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clusters were injured more or less and occasionally the flower 
buds were killed except the central one or two in the cluster. 
On May 25, or about three weeks after the dormant spray was 
applied, the evidence of injury had so largely disappeared that 
a person not knowing about it would not notice it in passing 
through the orchards. However, on some trees where the 
worst injury was noted quite a number of bud clusters could 
be found where all but the central bud had been destroyed. 
From the early part of June and following, the trees on this 
plot appeared as healthy as any of the others, although the 
leaves were a little smaller at first. The amount of fruit 
which finally set was apparently fully as much on the average 
as on other trees which did not receive the late dormant spray. 
It was noticed early in the season that the fruit on this plot 
showed considerable russeting. 

As usual the plot sprayed 3 times with bordeaux mixture 
showed a large amount of spray injury. By June 15 numerous 
leaves showed spotting and quite a percentage were turning 
yellow and falling. Russeting of the fruit was apparent when 
the latter was quite small. 

Spray injury was also later recorded on the leaves of the 
trees on plot 4 where a single early application of bordeaux 
mixture was applied, followed by double strength arsenate of 
lead for later applications. On July 1 it was noted that some 
of the leaves were turning yellow and falling. A careful ex- 
amination on July 8 indicated that spray injury, though com- 
mon on the leaves, was not severe. Jt was, however, by no 
means confined to those leaves which had been formed before 
the single application of bordeaux mixture was made. No 
such injury could be found on the adjoining plot where the 
double strength arsenate of lead alone was used for all appli- 
cations. 

Throughout the season no differences with regard to spray 
injury could be detected on the remainder of the plots, includ- 
ing plot 3 which received a blossom bud application of lime- 
sulphur, 20 per cent stronger than standard. <A very slight 
amount of injury undoubtedly occurred but this was compli- 
cated with the frost injury of the early spring and the leaf 
scorch of late summer which made it difficult to decide how 
much of the trouble should be ascribed to each factor. 


in 


APPLE SPRAYING EXPERIMENTS IN I9g15. 175 


THE EFFECT OF THE DIFFERENT SPRAYS ON THE FRUIT. 


It has been the custom in the past to harvest the apples on 
the experimental plots some time during the first 10 days of 
October and then immediately sort them into three classes— 
the smooth or perfect apples; these which are scabby; and 
those which are russeted or show spray injury, In 1915 a 
heavy wind took over half the crop from the experimental trees 
on the night of September 26. These apples were immediately 
picked up and sorted, but the remainder were not harvested 
and sorted till October 6 and following, 

As has already been mentioned the plots in each case con- 
sisted of four rows of 6 trees each. For sorting for the pur- 
pose of record it is the custom to take only the fruit from the 
12 trees which constitute the two inner rows, limiting the 
sample to 20 barrels for each plot in case the crop on the two 
central rows exceeds this amount. In this way the effects of 
spray blowing from one plot onto another, receiving a different 
treatment, is largely eliminated. 

In the instance under consideration it also eliminated the 
danger of mixing the samples from the different plots in the 
case of the apples blown off by the wind. 

The following, Table 1, (page 176) isa summary of the results 
obtained from sorting and counting the number of fruits on each 
of the different plots. 


Discussion oF RESULTS. 


The fact that scab developed in such a slight degree on the 
experimental plots in 1915, even where no spray whatever was 
applied, makes the results regarding its control less valuable 
than those obtained in certain previous years. 


EFFICIENCY OF THE First Spray APPLICATION. 


In this discussion the spray application made just before the 
blossom buds open is the one under consideration. In the case 
of lime-sulphur it refers to the first application made with the 
material diluted to summer strength. This phase of the ex- 
periment in which a comparison of two plots, numbers 1 and 
2 1m I915, sprayed exactly alike except that on one of them 
the first application when the blossom buds were showing pink 
was omitted, has been going on for four years. In 1913 and 
1914 the differences in the amount of scab resulting from such 
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omission of the first spray were only slight and probably within 
the limits of experimental error. In one case there was slightly 
more and in another slightly less. In 1912, or the first season 
in which the experiment was carried out, quite striking results 
were obtained showing the value of the first application. 

In 1915 scab was controlled equally well on both plots, it 
being reduced in each instance, when compared with the check 
plot from 5 per cent to a little over one-tenth per cent. As 
has already been mentioned it was not possible to determine 
just when the ascospores of the scab fungus reached maturity 
in the orchard on the fallen leaves of the season before, but 
it was plainly some days after the application of the first fun- 
gicidal spray, or the one omitted on plot 2, as shown by labor- 
atory studies of the material collected and taken to Orono. 

The evidence secured on this point in the past plainly indi- 
cates that the omission of the application when the blossom 
buds are showing pink may result in a large increase of scab. 
On the other hand the results of the past season again show that 
no orchardist should fail to carry out the remainder of the 
season’s spraying program, if for any reason the first appli- 
cation was omitted, 


LIME-SULPHUR vs. BorpEAUX Mixture. 


As has already been stated plots 1 and 7, sprayed with 
these two materials, in connection with the unsprayed check, 
form the basis for determining the relative merits of the other 
spray combinations used. It is of interest to note, however, 
that upon a variety of apples like the Ben Davis where both 
the foliage and fruit are particularly susceptible to spray injury 
lime-sulphur continues to show marked superiority. Scab con- 
trol in each case was nearly perfect, but on account of russet- 
ing of the fruit less than 22 per cent of perfect apples were 
obtained from the use of bordeaux mixture, while over 89 
per cent of the same grade of fruit was secured where lime- 
sulphur was used. 

Another fact worthy of comment is that in this season where 
only a small amount of scab developed on the unsprayed check 
the amount of russeting produced by the lime-sulphur itself 
more than offset its beneficial results in scab control, for over 
QI per cent of perfect apples were obtained on the check plot. 
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lt is only fair to state in this connection that this is the first 
time such a result has been secured in these series of experi- 
ments since an unsprayed plot has been introduced as a check. 


ARSENATE OF LEAD AS A FUNGICIDE. 


While the conditions for the past seasOn were not such as to 
make the test of the fungicidal properties of the various sprays 
in any way a severe one the results obtained with arsenate of 
lead in controlling apple scab were in general confirmatory of 
those previously obtained. Where this material was used 
alone on plot 5 the amount of scab on the fruit, as compared 
with the check plot was reduced from 5 per cent to less than 
half of one per cent. This is the fourth consecutive season in- 
this orchard in which the use of arsenate of lead on experi- 
mental plots at the rate of 4 pounds of paste or two pounds 
of the dry powder alone in 50 gallons of water has been fol- 
lowed by a material reduction of the amount of scab on the 
crop. One of the striking results obtained from the use of 
arsenate of lead alone on the Ben Davis, as shown by these 
experiments, is the relatively small amount of russeting of the 
fruit. Consequently, as will be seen on reference to the table. 
the plot sprayed in this way gave the largest percentage of per- 
fect apples of any in 1915, or 97.50 per cent. In this connection 
attention is called to the fact that practically the same record 
was made on plot 3 which received lime-sulphur 20 per cent 
stronger than standard dilution combined with one pound of 
dry arsenate of lead in 50 gallons for the first application, and 
for the last two sprayings two pounds of riry arsenate of lea‘ 
alone in 50 gallons of water. : 

While the evidence of apple scab control in the field by means 
of arsenate of lead appears quite conclusive some unpublished 
results secured by the writer’s associate, Mr. M. Shapovalov, 
indicate that, while it is much retarded, the growth of the apple 
scab. fungus in artificial culture media is by no means prevented 
when arsenate of lead is added to the culture medium at the 
same rate at which it was used in water for spraying, Simi- 
jar results were obtained in germinating the spores of the fun- 
gus in pure, distilled water and carbonated water in comparison 
with other spore germination tests where arsenate of lead was 
added to the same liquids. 
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ARSENATE OF LEAD ALONE FOR CALYX AND LATER 
APPLICATIONS. 


The use of a strong fungicide for the first foliage spray fol- 
lowed by double strength arsenate of lead alone, as applied to 
plots 3 and 4 in 1915, has been tried for two successive seasons. 
Again, as in 1914, conditions were such that it is impossible to 
draw conclusions relative to the advantages derived from the 
use of the strong fungicidal spray instead of arsenate of lead 
alone for the first application. This is due to the fact that 
omitting the first application of standard dilution lime-sulphur 
entirely on plot 2 was not followed by any increase in scab as 
compared with plot 1 which was sprayed three times with the 
same material. Apparently scab control in 1915 came largely 
from the two later applications. Also the differences in amounts 
of scab recorded on plots 3 and 4 when compared with plot 5, 
sprayed with arsenate of lead alone, are within the limits of 
experimental error. However, the results obtained on plots 3 
and 4 tend to conform those secured on 5 and similar plots of 
previous years relative to the fungicidal action of arsenate of 
lead. They also add to the evidence that, under the climatic 
conditions which existed in 1915 as well as in 1914, the first 
fungicidal spray application had little to do in the prevention 
of apple scab. 

Again, as in 1914, an application of 3-3-50 bordeaux mixture 
on plot 4 before the flower buds opened resulted in leaf injury 
and increased fruit russeting. It is difficult to explain why some 
of this injury should occur. As has already been pointed out 
the injury was not confined to those leaves already formed 
when the bordeaux mixture was applied, and the amount of 
russeted fruit, as compared with the check, was increased about 
g per cent. Since the apple fruit is morphologically an enlarged 
and thickened calyx tube it is evident that a strong spray ap- 
plied before the blossom buds open may and does reach tis- 
sues which later develop into the the skin of the fruit. Hence, 
there is a possibility that it might cause injury then which would 
appear as russeting later. Attention is called to the fact, how- 
ever, that as is shown below an application of winter strength 
lime-sulphur to plot 8 at an earlier date when the blossom buds 
were still all surrounded and protected by young leaves led to 
somewhat more russeting of the fruit than was recorded upon 


180 MAINE AGRICULTURAL EXPERIMENT STATION. IQI16. 


plot 4. It hardly seems possible that the calyx tubes could have 
been injured sufficiently at the time of spraying with the strong 
lime-sulphur to account for all of the russeting experienced. 
From a practical standpoint it is evident that bordeaux mix- 
ture cannot be safely used on the Ben Davis, even for the 
first spray application before the blossom buds open. On the 
other hand it is equally evident from the experience of several 
seasons that the amount of lime-sulphur concentrate in a given 
amount of spray used for this first application may be increased 
20 per cent without fear of appreciable leaf injury or of in- 
creasing russeting. It will be noted that there was less rus- 
seted fruit en plot 3, sprayed in this manner, than there was on 
the unsprayed check. In this respect it agreed with plot 5. 
which had arsenate of lead alone for all 3 applications. 


LatE APPLICATION OF DORMANT STRENGTH LIME-SULPHUR. 


It seems improbable that an application of dormant strength 
lime-sulphur would be of material benefit in controlling apple 
scab except in cases of the over-wintering of the fungus on 
young twigs. This, however, in Maine according to the writer’s 
observations is confined to the McIntosh and a few other varie- 
ties which are particularly susceptible to scab. Therefore, 
especially since no scab has ever been observed on the limbs of 
the Ben Davis at Highmoor it was not surprising that the dif- 
ference in the amount of scab obtained in sorting the fruits on 
plots 1 and 8 was only about one-tenth of one per cent, or 
plainly within the limits of experimental error. 

As has already been stated the use of the strong lime- 
sulphur on plot 8, after the buds had enlarged sufficiently so 
that the young leaves were beginning to show, caused very ap- 
parent injury at the time, but no permanent ill effects were ob- 
served on the foliage or in the reduction of the amount of fruit 
set. On the other hand reference to Table 1 shows that only 
about 78 per cent of merchantable fruit was obtained on plot 8 
as compared with over 89 per cent on plot 1 which was sprayed 
exactly the same, except it received no dormant spray applica- 
tion, this difference being entirely due to the increase in russet- 
ing onthe former. | 

Plot 8 consisted of trees 7 to 12, rows 11 to 14. The record 
given in Table 1 is for the fruit harvested on the two central 
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rows, I2 and 13. Row 11 adjoined plot 7 on the south, sprayed 
throughout the season with bordeaux mixture. Row 14 came 
next to the unsprayed check on the north. The question arose 
with reference to plot 8 whether the increased russeting might 
result from spray drifting across from the plot sprayed entirely 
with bordeaux mixture. A like situation occurred in 1914 with 
the plot sprayed with bordeaux mixture for the first application, 
which was similarly located with reference to another plot 
sprayed throughout the season with the same material, That 
season, however, the increase in russeting on the plot receiving 
only one application of bordeaux mixture was not discovered 
till all the fruit was harvested and the sorting had been begun. 

No differences could be observed, before harvesting, in the 
amount of russeting of the fruit on the different rows of trees 
on plot 8 in 1915. If any such differences did exist, due to the 
spray drifting across from the adjoining plot, it would seem 
that row 11, the nearest, should show more and row 14, the 
farthest removed from plot 7, should show less russeting than 
the two central rows. Accordingly the fruit on these two out- 
side rows was harvested and sorted separately. The results 
obtained as far as they apply to russeting are given in Table 2 
along with similar data with reference to rows 12 and 13. 


TABLE 2. 


Russeting of Fruit on Plot &. 


Total number) Number | Per cent. 

of apples. Tusseted. russeted. 
VOM pee ATER Ey DIOE Gis ocie ss apes scene cule aes 2 ,786 516 18.52 
ROWMIA MEATESL LOL 9). sec +2 os a)e ole owners oe 2,713 610 22.48 
iRowsilinand 14, combined... cia. 6 oso os 5 ,499 1,126 20.48 
Rows 12 and 18 (Plot 8, Table 1)........... 9 ,659 Zhe 21.96 


It is evident from the above figures that the bordeaux mix- 
ture applied to plot 7 was in no way responsible: for the in- 
creased amount of russeting on plot 8. It will be seen that the 
fruit on the row nearest the bordeaux sprayed plot showed less 
russeting than that farthest removed or nearest the unsprayed 
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check plot, also that the amount of russeting on it is less than 
on the fruit on rows 12 and 13 which were used for making 
the record given for plot 8 in Table 1. Cther factors apparently 
being eliminated it would seem that the application of the dor- 
mant strength lime-sulphur, after the leaf-buds had begun to 
open, but at a time when the flower-buds were still quite thor- 
oughly protected was in some way responsible for the increased 
amount of fruit russeting observed later. Regardless of the 
cause of the russeting there appears to be no advantage from the 
standpoint of scab prevention in applying the dormant spray 
later than is usually recommended for scale and similar insects. 


Extra FINE SULPHUR. 


How efficient this material would be for scab control, when 
applied to apple trees in the manner described in this publica- 
tion, during a season in which the disease is particularly severe, 
cannot be predicted from the experience with it during the 
past two seasons. That it possesses very evident fungicidal 
properties is shown by the fact that scab on the fruit produced 
on plot 6, when compared with the check was reduced from 
5 per cent to a little more than one-half of one per cent. 
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WINTER INJURY OF YOUNG APPLE TREES FOL- 
EOVWANG SENTING IN DYNAMITED HOLES. 


W. J. Morse. 


Of the two original Baldwin orchards on the farm, one was 
so far gone through a combination of neglect, and the direct and 
indirect effects following: the severe winter of 1906-7 that it 
was removed soon after the Station took control in 1909. The 
other, though very unpromising, was retained, largely for the 
purpose of determining what might be expected from reclama- 
tion work upon other orchards similarly injured and neglected. 
A certain proportion of the trees in the last named orchard 
failed to recover and were removed from time to time. In 
the early spring of 1913 the places formerly occupied by 150 
of these were filled by setting young Baldwin trees. 

In the case of 126 of these trees, they were set where holes 
had been blasted with dynamite the fall before. With these 52 
other trees, similar in every respect, were set in the same 
orchard in the usual manner by digging a hole with a shovel. 
In both cases, whether dynamited or not, a large hole was 
dug and filled in with top soil to where the tree was to be set. 
This was necessary in both instances for the primary object of 
the dynamiting was to shatter the subsoil rather than simply 
to make a hole. As far as the location of the trees in the or- 
chard was concerned, conditions were ideal from an experi- 
mental standpoint. Since they were to replace trees which had 
been removed from different parts of the orchard for one 
cause or another, chance rather than design determined where 
the young trees should be placed. Consequently they were 
scattered indiscriminately through the orchard, those in dyna- 
mited and shovel dug holes mixed in with no particular order. 

As first outlined this experiment was in no way concerned 
with pathology and the writer had no part in planning or carry- 
ing it out and knew nothing of the former treatment of the in- 
dividual trees previous to collecting the records with regard to 
the winter injury upon them, The work was undertaken at the 
instance of one of the large firms which manufacture explosives 
and the dynamited holes were made by one of their experts. 
The primary object of the experiment was to determine whether 
or not the trees would make a better or more vigorous growth 
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where the subsoil had been shattered with dynamite, As far 
as could be judged no difference in this respect occurred for 
good growth was made both seasons and in the fall of the second 
year, 1914, all of the trees appeared uniformly vigorous and 
healthy. 

Before taking up the discussion of the injury which occurred 
during the winter of 1914-15 a brief statement should be made 
with regard to the character of the soil in the orchards and 
the method followed in dynamiting. 

The soil on the farm is a moderately heavy, feed loans 
underlain by a very compact subsoil. In the orchard in ques- 
tion the surface soil contains rather more sand and is conse- 
quently somewhat lighter than most of the remainder of the 
farm which is devoted to similar purposes, Regardless of the 
presence of the sand the subsoil is quite impervious to mois- 
ture, and according to the farm superintendent, runs only from 
7 to 15 inches below the surface. The topography of the or- 
chard is such that for the most part a gentle slope to the west 
provides good surface drainage. The only soil pockets where 
water was likely to stand or where the surface drainage was 
poor have been underlaid with tile. 

In blowing holes for setting the young apple trees the charge 
of dynamite was inserted at a depth of from 30 to 36 inches. 
The material encountered toward the bottom of the holes con- 
sisted of a resistant hardpan which was very difficult to break 
and required one stick of extra 20 per cent dynamite. The 
expert reported as follows regarding a test hole put down to a 
depth of 36 inches and loaded with one cartridge, “This blew 
but a small amount of dirt out of the hole. A man was put to 
work digging out the loose material, and we found there was 
very satisfactory loosening to a depth of 36 inches with lines 
of breakage extending in all directions from the point of the 
shot.” In writing of digging into another hole on similar soil 
on another part of the farm he said: ‘“This shattering seemed 
to dip slightly upward in all directions.” 

In the spring of 1915 it was evident that a considerable num- 
ber of the young apple trees had suffered severely from winter 
injury. Many were killed back to within 12 to 18 inches of the 
ground while some appeared dead, nearly or quite to the soil 
line. In the latter part of June, when it was felt that the full 
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extent of the injury was apparent, the writer made a careful 
examination of each tree and recorded its condition at that 
time. 

In taking this record it was evident that there was no rela- 
tion between the location of individual trees in the orchard and 
the amount of winter injury Observed, but some quite striking 
results were obtained when these observations were tabulated 
in comparison with the method used in setting the trees. Out 
of 126 trees set in holes previously dynamited, 49 or nearly 39 
per cent were either winter killed or badly injured. Of the 52 
trees set in shovel dug holes, only 4 or less than 8 per cent 
suffered in like manner. 

No attempt is made to draw general conclusions from these 
figures obtained in a single orchard, What happened here 
might not, and probably would not occur under different soil 
conditions. Nevertheless it would seem evident that the method 
of setting trees in dynamited holes is not adapted to soil condi- 
tions like those on this farm. Based on the results where the 
trees were set in shovel dug holes the probable loss from winter 
injury among the entire 178, had they all been so set, would be 
approximately 14 trees. Similarly had all the trees been set in 
dynamited holes, the expected loss would be about 609. 
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TWO APPLE-LEAF TROUBLES NEW TO MAINE. 
W. J. Morse. 


In the summer of 1915 two foliage troubles of the apple were 
observed, of which there appears to have been no previous rec- 
ord in this state. One of these, which the writer has called 
chlorosis, was widespread ‘and common ’in a single orchard 
and occurred to a certain extent on individual, scattered trees 
in the same locality. No definite cause could be assigned to 
the condition. The other, a disease previously reported in 
Europe, Canada, South Africa and New Zealand, is known as 
silver-leaf and was found to be fairly common in various parts 
of the orchard growing section of the State. 


CHLOROSIS. 


In September, 1914 some diseased apple leaves were received 
through the college of agriculture from their extension repre- 
sentative in Franklin county, Mr. W. M. Morse. At that time 
the trouble was known to exist on a single tree, growing by the 
roadside in Livermore Falls. Further observations by Mr. 
Morse in the spring and early summer of I915 showed that 
this condition of apple foliage had a wider distribution than 
was first indicated, and led to a visit to the locality by the writer 
under his guidance. 

As far as observed this chlorotic effect on the ica was 
limited to apple trees in a rather restricted area of adjoining 
portions of the towns of Jay and Livermore. Although several 
more or less isolated affected trees, including Baldwin, North- 
ern Spy and Harvey varieties were seen which were growing 
on ‘high, well-drained land under good conditions, observa- 
tions in Jay were confined principally to a single orchard of 
Baldwins of two or three acres in extent. This orchard was on 
rather low land, naturally moist, but was fairly well drained 
with open ditches. The leaf trouble was restricted to no par- 
ticular part of the orchard but was apparently not quite so 
severe on the higher portion. However, the trees here were 
somewhat younger than the rest. The majority of those af- 
fected were probably 25 to 30 years old and may have been 
older. While they had apparently been neglected up to a few 
years ago their treatment in this respect did not differ from 
that given to the trees in many other orchards in which no 
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such trouble occurred. For the past few years they have been 
cultivated, fertilized and pruned. 

The trouble appeared on the younger as well as the older 
branches and is in no way connected with the normal yellowing 
and falling of the inner and more shaded leaves which is of 
common occurrence. Neither is it associated with any form of 
spray injury for it occurs on sprayed and wunsprayed trees 
alike. However, leaves so affected are easily and sometimes 
severely injured by lime-sulphur, used at a dilution which gave 
absolutely no injurious effects on the healthy foliage of the 
same tree. 

The leaves showing the chlorosis here described are, as a 
rule, variously spotted or mottled with irregular splashes of 
yellow, giving a variegated appearance. No opportunity was 
afforded to follow the course of the disease through the season, 
but it is thought that the yellowing is progressive, eventually 
involving a large part if not the whole of the leaf, for some were 
collected which showed but little of the original green remaining. 

Figures 26 and 27 illustrate the appearance of the affected 
leaves much better than any written description. The portion 
of the young branch represented in Figure 26 gives an idea of 
the characteristic appearance of the diseased foliage on the 
tree. The leaves shown in Figure 27 were selected to show 
individual variations. The two on the extreme left of this 
illustration are far from typical of the great majority and repre- 
sent about the only specimens of this character found, out of 
probably more than one hundred collected, While the yellow- 
ing appears to start frequently along the line of the larger leaf- 


veins it is just as likely to appear first in the tissues midway 


between them. 

In the preliminary studies made in the field no definite clue 
could be obtained as to the cause of the trouble. Conditions in 
this part of the state during the growing season of I915 were 
decidedly abnormal, being characterized by excessive rainfall, 
associated with a large amount of cool, cloudy weather, The 
following facts are against the unreserved acceptance of the 
theory that weather conditions and the location of the orchard 
were the prime contributing factors in bringing about the con- 
dition observed. The disease was present the previous season; 
it occurred in the same locality on several varieties represented 
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by scattered trees on high, well-drained soil, and was not found 
elsewhere under similar conditions. 

Dried specimens showing the more common characteristics 
of the affected leaves were sent to three recognized experts in 


plant pathology in other states, asking if they had previously — 


seen the trouble and if they could give any information as to 
its cause. 

Dr. G. P. Clinton of Connecticut replied as follows: “On 
page 360 of my 1914 report on chlorosis of plants, I mentioned 
a chlorosis trouble of apples that I have occasionally seen. This 
trouble is not quite like the one sent in that I have only rarely 
seen it attacking the leaves of small branches, and the chlorosis 
areas on the leaves are more elongated and whiter than those 
you sent.” 

Had Doctor Clinton seen the two leaves shown at the left of 
Figure 27 it is possible that he might have wished to qualify 
this statement. However, the writer is convinced that he is 


correct in this opinion that the trouble found in Maine is dis- 


tinct from the one observed by him in Connecticut. 

Prof. F. C. Stewart of New York made these comments: “In 
our bulletin 328, page 318 you wil find a brief account of the 
apple mosaic or variegation which you mention. From your 
description and the specimen sent I am confident that the two 
ar identical. I kno nothing about the cause of the trouble and 
hav made no other observations on the effect of spraying 
such leaves.” 

In the publication mentioned* Professor Stewart records 
under the heading of “Variegated Foliage” the occurrence of 
this trouble on apple trees in four different parts of the state 
of New York at various times from 1896 to 1910. In the 
earliest observed case one tree had practically all the foliage 
affected for two successive seasons. An adjacent tree which 
showed the variegation the first year on one of its branches 
was entirely free from it the second. One apple tree is men- 
tioned on which certain branches show variegated leaves yea 
after year. 2 

The third lot of diseased leaves was sent to Dr. L. R. Jones 
of Wisconsin. The reply came from Dr. G. W. Keitt who 


*Stewart, F. C. Notes on New York Plant Diseases I. Bul. N. Y. 
Agr. Exp. Sta. 328:318, 1910. 
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stated that neither he nor Dr. Jones had seen any apple injury in 
that state which closely resembled this. 


SILVER LEAF. 


As far as the writer has been able to learn the only refer- 
ences to this disease in American literature are contained in the 
writings of Gussow. In 1910 he recorded its presence in Nova 
Scotia.* In giving the characters of the disease he mentioned 
that the leaves on the affected branches have a silvery appear- 
ance or a milky-white gloss, particularly on the upper surfaces. 
The epidermis on the upper surfaces of the leaves is also very 
brittle. In this paper he states that when a branch is attacked 
it dies, as a rule, after one or two years and that a tree once 
attacked by silver leaf will eventually succumb. In this paper 
he mentions that some European writers consider the disease to 
be physiological but says that it is remarkable that Stereum 
purpureum Pers: is constantly associated with it. 

In a second paperé he states that it is known by him to exist 
from Nova Scotia to Vancouver Island and expresses his sur- 
prise that none of it should be recorded across the border when 
it is evident that so many cases exist in Canada, At this time 
he reported that he had only observed the disease on apples 
and plums in Canada, but mentions the fact that pears; peaches, 
cherries, currants and gooseberries are also attacked by silver 
leaf. He cites experimental evidence of his own and others, 
particularly in England, tending to connect the cause of the 
disease with S. purpureum. 

_In still a third papery he reports more fully on the disease. 
giving the results of inoculation experiments which lead him to 
conclude that it is caused by S. purpureum. Therefore, as a 
control measure he would advise the destruction by burning of 
all diseased branches and fully diseased trees. Any dead apple 
wood including stumps in the orchard which might serve as a 
breeding place for the fungus, which he looks upon as a wound 
parasite, should be burned. 


*Gtssow, H. T. Silver leaf. Report Dominion Botanist, Dept. of 
Agric. Canada, 1910. p. 268. 

tGiissow, H. T. A preliminary note on silver leaf disease of fruit 
trees. Phytopathology 1:177-179. Dec. to11. 

7Gitssow, H. T. Der milchglanz der obstbiume. tschr. Pflanzenk- 
rank, 22:385-401. 1912. 
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Observations made last summer indicate that in all probability 
silver leaf is as common on apple trees in Maine as it is in the 
adjoining portions of Canada. On account of its frequently 
inconspicuous appearance, and partially from a lack of 
familiarity with the characteristic symptoms of the disease, on 
the part of those who are interested in matters of this kind, 
it has not been recognized previously. 

The writer’s attention was first called to this abnormal con- 
dition of apple foliage by Dr. L. R. Jones of Wisconsin during 
a visit of the latter to Maine in the summer of 1915. Doctor 
Jones stated that he had previously had opportunity to observe 
the trouble in company with Professor Gussow. It was at once 
evident that the true “silver leaf,’ as it occurs in Maine, is a 
much less conspicuous trouble than certain cases reported from 
Canada. Nothing has yet been seen which would conform to 
the following sentence. “Some of the trees are so silvery in 
appearance that their abnormal condition is apparent from a 
great distance.” 

Instead of being silvery the diseased foliage had a distinct, 
dull, leaden, metallic luster. The name “plomb” used to desig- 
nate the disease by the French seems more applicable to the 
cases observed in Maine. While trees showing this condition 
may be overlooked by the average individual, the abnormal ap- 
pearance of the affected leaves is sufficiently marked so that 
they are readily detected a short distance away by anyone who 
has become familiar with the characteristic symptoms. When 
the diseased and healthy leaves are placed side by side the dif- 
ferences are apparent to any observer. 

The writer was unable to collect any confirmatory evidence 
last season relative to S. purpureum being the cause of the dis- 
ease. It was observed that every tree or branch which showed 
silver leaf also presented some slight evidence of winter injury 
resulting from the season immediately preceding. This fact 
was quite evident at Highmoor Farm where practically all of the 
cases were confined to one or more limbs on an affected tree, 
but never involving the whole tree. S. purpureum was not 
observed on any of these trees, but it follows winter injury of 
apple trees in Maine with great regularity. 


Fig. 26. A small apple branch bearing leaves affected with chlorosis. 
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Fig. 27. Individual apple leaves showing variations in 
effect. The type represented by the two at the extreme left 
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OVER-WINTERING OF APPLE SCAB. I9I 


PURTHER OBSERVATIONS RELATIVE TO THE 
ABILITY OF THE APPLE SCAB FUNGUS TO LIVE 
OVER WINTER ON YOUNG TWIGS. 


W. J. Morse. 


Mention has already beén made on p. 171 to observations made 
at this Station which indicated that the scab fungus Venturia 
pomi (Fr.) Wint. was able to remain alive over winter in 
infected young apple twigs and that viable conidia found in the 
pustules produced by the fungus on these twigs are at times a 
source of spring infection on the leaves. 

In the spring of 1913 when these observations were made a 
large number of specimens were received from various parts of 
the State. In a number of instances where the conidia of the 
fungus were still present, germination tests made in prune 
decoction and prune agar indicated that they were still living. 
Practically all of these tests were with material obtained from 
diseased limbs collected in March and April. Pure cultures 
made from the spores thus obtained, agreed in every respect 
with those of V. pomi. Inoculations of young apple trees grow- 
ing in the greenhouse with spores produced in these cultures 
resulted in the production of typical cases of apple scab on 
the leaves. ; 

While references to the over-wintering of apple scab on the 
twigs are by no means lacking in European literature the writer 
was unable to find any previous record of similar observations 
in America. In fact the general consensus of opinion among 
pathologists in this country as expressed by their writings 
appeared to be quite the contrary. Therefore, it seemed worth 
while to continue these observations as opportunity offered. 
While no such an abundance of material has been obtained since 
the spring of 1913 additional data has been secured each year. 

In 1914 one specimen was received in January and two in 
February. In each case a few spores were found but not in 
sufficient abundance to make germination tests. Specimens 
received from one of the coast towns in the eastern part of the 
State on April 15 carried sufficient spores so that positive germi- 
nation tests were made in prune decoction. 
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A few specimens of diseases twigs bearing spores were 
received during March and April, 1915, but no germination 
tests were made. 

On March 31, 1916, a few affected twigs were received from 
another town on the coast. These also carried an abundance 
of spores which readily germinated in distilled water. Another 
supply of material from the same source, obtained a week later, 
likewise gave similar results. Under the climatic conditions 
which exist in Maine this was about one month before the leaf 
buds on the apple trees would begin to enlarge and growth to 
start. Moreover up to within about three days before the 
specimens were collected the ground was covered with over a 
foot of snow. While it is of little practical importance whether 
these spores, since they are found to be viable in the spring, 
were produced the fall before or were formed in the spring or 
late winter from living mycelium growing in the bark on the 
limbs, it hardly seems possible that the latter should be the case 
in the present instance. 

The first opportunity to extend these observations to scab 
infections on pear limbs came in May, 1916. Some specimens 
were received which were collected just before the leaves started 
in which the young twigs were bardly affected with scab and 
carried an abundance of the conidia of the fungus. These 
spores also readily germinated in distilled water. 

It may be of interest to state that while other varieties of 
apples have been found affected and specimens have been 
obtained from the interior of the State a great proportion of the 
affected twigs came from McIntosh trees, and from towns on 
or near the coast. . 
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INTRODUCTION.* 


Entomologists are realizing more clearly every year the tre- 
mendous importance to agriculture and human economy of the 
groups of insects having the predaceous or the parasitic habit. 
There has long been a strong suspicion that without these 
natural enemies of insects man would be helpless in combating 
destructive crop-pests. The recent great destructiveness of 
certain insects introduced from foreign countries, followed. by 
the successful repression of these pests in certain instances 
with their natural insect enemies (likewise introduced from 
foreign lands), has emphatically confirmed this opinion. 

There seems to be not the slightest doubt that predaceous and 
parasitic insects are man’s greatest ally in keeping destructive 
insects in control. They work without the necessity of any 
attention on the part of man and for the most part so unob- 
trusively, that most of us are unaware of their existence. It 
is only when some combination of conditions checks their 
numbers, that we experience for a year or two a serious out- 
break of the pests which these beneficial insects have been 
holding in submission and which would otherwise be seriously 
destructive every year. 

It therefore seems desirable that we learn as much as pos- 
sible about the life-histories, habits and. biological relation- 
ships of such of these insects as occur in our own country. Not 
only because of the scientific interest which such facts may 
have, or so that we may learn to appreciate their value, but 
also in the hope that we may be able to conserve these natural 
resources, and possibly artificially foster, encourage, increase 
and transport, or extend the distribution of, the most useful 
ones. 

One of the most universally distributed and destructive of 
insect groups is the Homopterous family Aphididae, or as they 
are commonly called, plant-lice or aphids. This group owes 


*The numbers in parentheses in the text refer to papers in the 
bibliography, which are serially numbered. 
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its success not to the hardiness or resistance of the individuals 
but to their remarkable fecundity, for the individual aphid is 
conspicuously frail, defenseless and exposed throughout its 
life. 

Because of this frailty aphids are attacked by large numbers 
of predators and parasites. The best known of the groups of 
aphid enemies are: (1). the parasitic Hymenoptera; (2) the 
Ladybird Beetles or Coccinellidae; (3) the Lace-winged Flies, 
Aphis-lions or Chrysopidae; and (4) the Flower-flies or Syrph- 
idae. The parasitic Hymenoptera complete their transforma- 
tions from eggs to minute wasps inside the body of a single 
aphid. The latter three groups are predaceous and grow, not 
at the expense of a single aphid, but by catching and eating 
dozens or hundreds of them. The Coccinellidae have achieved 
a good deal of popular interest so that there is hardly a school 
boy but knows that the Lady-birds eat plant-lice and are the 
farmers’ friends. The Syrphidae, on the other hand, seem to 
be little known and much misunderstood by the farmer, This 
deplorable lack of a better popular knowledge of this group 
is a little hard to explain. Perhaps the principal reason is that 
they have been so little discussed in entomological and popular 
literature; and the lack of a good common name may have 
had its influence. Aithough it gives little or no intimation 
of the economic importance of the group, and may even be 
misinterpreted as indicating a habit injurious to flowers, the 
name “Flower-flies” seems to be the most satisfactory of the 
names in use; because it is based on the most characteristic 
habit which is uniformly true for the adults of the family: 


viz, that of visiting flowers for the purpose of getting food. 


As contrasted with the Lady-birds, the movements of the 
Syrphid larve are slow, their colors subdued and their general 
appearance quite inconspicuous,-—even repulsive. Their elon- 
gate flattened bodies are often nearly or quite covered from 
view by the aphids or their secretions. They are consequently 
usually overlooked or ignored; or the adults persecuted as 
“sweat-bees,” under the wholly erroneous idea that they can 
sting; or, worse still, the flies may be accused of being respon- 
sible for the presence of the lice on the plants, or the larve 
for the damage resulting from the plant-lice. 
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In spite of their lack of popular recognition, I have become 
convinced during several years’ study of this group, that, in 
the sections observed, the Flower-flies are a more important 
enemy of aphids than are the Lady-bird Beetles, and that 
probably they are the most important of the natural enemies 
of aphids. I have been gratified to find this opinion confirmed 
by Dr. Edith M. Patch after many years’ extensive observa- 
tions of the aphids of Maine. 

The present bulletin deals with only one of the groups of 
insect enemies of aphids,—the Syrphidae. Its aim has been 
to elucidate the life-economy of these little-understood Flower- 
flies, so that the agriculturist may come to look upon them as 
his friends and give them his well deserved protection. And 
that as a basis for fostering and increasing their numbers we 
may have an intimate knowledge of their structure, habits and 
transformations. And since the larval habits are very diverse, 
not all being enemies of aphids and a few quite injurious, it 
has been deemed important to study all the species of whatever 
larval habit so that we may learn to distinguish the injurious 
and the beneficial ones. 


WHat FrLower-F.uises ARE.. 


The family Syrphidae is one of a number of families com- 
prising the great order of insects known as the Diptera, or 
two-winged flies, (characterized especially by the possession 
of a pair of knobbed threads, halteres, on the thorax in lieu 
of the second pair of wings) and to the sub-order Cyclorrhapha, 
section Aschiza. : 

They are medium to large flies, sometimes uniformly black 
but usually very brightly-colored; being characteristically 
striped, spotted or banded with bright yellow on a blue, black 
or metallic ground-color. The yellow occurs especially com- 
monly as transverse bands or fasciae on the abdomen, but also 
on thorax and head. This black and yellow coloring gives them 
a general, and often a particular and very striking resemblance 
to wasps and hornets for which they are commonly mistaken. 
Other species are covered with long black and yellow hairs 
and resemble bumblebees. This resemblance to Hymenoptera 
is further heightened by their habit of visiting flowers for 
nectar and pollen. 
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The Syrphidae may be distinguished readily from all the 
other Diptera by the so-called false or spurious vein, which 
is a vein-like thickening of the wing-membrane between the 
third and fourth longitudinal veins (radius 4+5 and media 
1+ 2) and running through the anterior (radio-medial) cross- 
vein. It can be distinguished from the true veins by the fact 
that it is not so clear-cut nor so deep in color and that it ends 
freely without joining other veins. This false vein is present 
in all but a very few Syrphidae and not found in the flies of 
any other family. In the few cases where it: is wanting 
the fourth vein (media 1+2) terminates in the third (radius 
4+5) a considerable distance from the margin of the wing. 
The following combination of characters will always distin- 
guish them.* — 

Head at least as broad as thorax. Front never excavated, often 
swollen. Face excavated under the antenne and projecting below, 
or with a distinct tubercle near the middle. The antenne are three- 
jointed with a dorsal arista or tapering into a terminal style. Ocelli 
present, three. Tegule of moderate size. Empodia not pulvilliform. 
Bristles (macrochaetae). almost always wanting, never on the head. 
Second (radius 2+3) and third (radius 445) longitudinal veins 
‘never forked; fourth longitudinal vein (media 1+2) joins the third 
before the margin of the wing. Three posterior cells; the anal 
(cubital) cell long, acutely closed before the border of the wing; 
basal cells (radial and medial) large; between the third (radius 
4+5) and fourth (media 1+2) veins and nearly parallel with them 
there 1s a false or spurious vein nearly always present and charac- 
teristic of the family. The post alar membranes cr squamae with 
peculiarly-formed, forked and fan-like ciliatién, and an elongate fringed 
filament-like projection, the plumula, from the upper margin of the 
pteropleura beneath the squamae (Verrall). 


How Friower-F ies Live. 


Any one of these: flies during its entire existence passes 
througk four quite different and distinct conditions or life- 
stages: The egg; the larva; the pupa; and the adult. 

(1) The Egg. The eggs of Syrphidae are placed by the 
parent fly in many different kinds of places, depending on the 
species, but generally in such a situation that the young when 
they hatch may easily find at hand an abundance of the par- 


*Williston (62, p. xxvi). 
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ticular kind of food on which they may thrive. Certain kinds, 
to take an example, glue their eggs to the surface of parts of 
plants which are infested with plant-lice or aphids. In this 
case they may be actually placed among the aphids or, more 
often, on a part of the leaf or stem within easy crawling dis- 
tance of the aphids. The eggs of other species are laid upon 
moist lth, in the nests of other insects, in decaying wood, etc., 
depending on the feeding habits of the forthcoming young. 

In whatever situation found, the eggs of Syrphidae have a 
somewhat characteristic appearance as indicated by Figs. 30- 
Tp 2,03), 31-Olg O02, 087 22201 Wey. og (3031, a ea alee 
1, 2, 3. They are chalk-white, shiny, elongate-ovate or sub- 
cylindrical with rounded ends. The micropylar end more trun- 
cate. Flattened slightly to the surface on which they are de- 
posited, slightly humped above. Commonly about 1 mm. 
(1-25 inch) long by a third of a millimeter in diameter,—so 
small that they are seldom noticed yet they can easily be seen by 
the unaided eye. However, when viewed under a microscope 
the characteristic thing appears; viz., a delicate and beautiful 
sculpturing of the shell (chorion) consisting typically of ele- 
vated oval areas (bodies) separated by depressed areas, but 
each elevation surrounded by radiating and interlacing, some- 
times branched arms, also elevated, which they give off into the 
depressed areas and which often completely cover the latter 
with a fine elevated network. 

(2). The Larva. Upon hatching there appears from the 
egg, not a miniature fly as some might expect, but a very small, 
slender, headless, footless, blind, creeping maggot, known tech- 
nically as.a larva. The exertions of splitting the shell and 
escaping from the egg may require a brief rest; but very soon 
the larva seeks out the food-supply. There follows a period of 
almost constant feeding, covering from one to several weeks, 
during which the maggot increases many hundreds of times in 
size and deposits within its body a great excess of fatty mate- 
rial of use in the third stage. eek 

The larvae of the different species are by no means all simi- 
lar in appearance. In fact they differ so much that no one 
would suspect some of them of being the young of closely- 
related flies. All of them agree in being eruciform, slug-like, 
without true legs and only the most rudimentary of pro-legs or 
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none. They also agree in lacking a specialized head, the ante- 
rior segments being usually bluntly accuminate, and in no way 
constricted or marked off from the rest of the body. A few 
filth-inhabiting larve have the anterior segments globose and 
slightly constricted from the succeeding ones making a feebly- 
differentiated false-head. All the larve of Syrphidae carry on 
aerial respiration through stigmata or spiracles near the ante- 
rior and posterior ends of the body,* and lack them on the 
intermediate segments. The posterior spiracles are always situ- 
ated on the ends of two elongate or very short tubes which are 
fused mesad throughout their length, never forked or divergent, 
except very slightly at the tip or in very young larve; and 
consist of three pairs of slit-like spiracles and a pair of circular 
plates or “buttons.” The anterior larval spiracles (Fig. 33-12; 
34-2; 36-4) are small, situated dorso-lateral near the ante- 
rior end and may be somewhat elevated on cornua or quite 
sessile. The head-segments bear a pair of short, fleshy, sen- 
sory structures corresponding to antenne and certain chitinized 
external mouthparts. The oesophagus has also a chitinized 
cephalo-pharyngeal framework or skeleton. The mouth and 
anus are terminal or slightly ventrad at the two extremities. 
The somites are not clearly differentiated and in some genera, 
notably Microdon, are indistinguishable. Usually they are indi- 
cated externally by groups of transverse wrinkles between 
which groups the body is slightly constricted. But more espe- 
cially by the presence of a transverse row of specialized vestiture 
consisting typically of twelve hairs or spines either with or 


without subtending, conical, wart-like papilla, called the seg- 


mental spines or elevations (35, p. 18). Sometimes these 
spines are very inconspicuous, sometimes instead of the single 
spine we have a clump of several soft hairs; but in all the larve 
I have examined, except the species of Microdon, the segmental 


vestiture is specialized or differentiated in some way from the 


other vestiture of the body, the tegumental vestiture. 
Although the segmentation is obscure in this family, for 

convenience of description I have assumed (35, pp. 18 and 20) 

that there are twelve somites represented in the larva. I have 


*I have so far failed to find anterior spiracles on the larve of 
Microdon which I have examined. 


204 MAINE AGRICULTURAL EXPERIMENT STATION. 1916. 


considered that there are two head segments cephalad of the 
anterior spiracles; and that these spiracles are borne on the 
third or prothoracic segment. On the basis of the segmental 
spines there are usually eight similar and sub-equal segments 
caudad of the one bearing the anterior spiracles, and one ter- 
minal segment which bears the posterior respiratory process, 
making twelve in all. 

(3) The Pupa, When the larva is fully grown, commonly 
about a half inch in length, it comes to rest in some suitable 
place in or near the larval habitat and prepares for the trans- 
formation to the winged fly. It fastens its caudal segments to 
a leaf or twig or other support with glue from anal glands, or 
buries in the ground. Its skin inflates dorsally and laterally, 
nearly obscuring the wrinkles characteristic of the larva, 
shortens on the ventral line and becomes much indurated by the 
deposition of chitin, thus forming the pupa-case or puparium. 
Within this case certain complicated changes take place during 
which legs and wings and hair and eyes and mouth parts and 
the other features of a winged fly, like the one that laid the 
eggs, gradually make their appearance. 

Since the pupa is concealed in the puparium throughout this 
stage, the characteristics readily observable are those of the 
larval skin which are, except for shape, mostly the same as 
during the larval period. The trachez leading from both ante- 
rior_and posterior larval spiracles are atrophied during this 
stage and respiration is provided for by a pair of stigmata which 
pierce the puparium in the region of the fourth or fifth larval 
segment. From each of these stigmata a large tracheal trunk 
leads downward to the prothorax of the developing imago. In 
some species the pupal respiratory stigmata are much elevated 
on cylindrical cornua (Figs. 36-84; 37-64); in others they 
are sessile, exceedingly small and often indistinguishable or 
apparently wanting (Fig. 30-74). The characteristics of the 
larval skin, such as anterior and posterior larval spiracles, pro- 
legs and vestiture, usually remain practically unchanged through- 
out this period. 

The coarctate pupa (Fig. 32-57, 54) is protected by the hard 
puparium and, within this, a thin, delicate, transparent mem- 
brane (Fig. 32-54a) encases the developing wings, legs, and 
other parts of the body. The segmentation and appendages of 


yy 
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the fly are produced very gradually. The legs, mouth-parts 
and wing-pads differentiate first while the dorsal part of the 
body and especially the abdomen is still eruciform as in the 
larva. Antennz and eyes next take form followed by the seg- 
mentation of the abdomen the appearance of the vestiture and 
the differentiation of the thorax. The hind leg during this 
stage is bent at the middle of the tibia at an angle of about 150 
degrees. The coloration of the adult is well developed some- 
times several days before emergence; and in species where the 
puparium is quite transparent it is often possible to identify the 
species through the puparium. 

(4) The Adult. When fully formed the adult pushes off a 
lid-like portion of the anterior end of the puparium by the dila- 
tion of its face and crawls out of the opening so formed. 
Emergence often requires several hours’ time and not infre- 
quently a specimen dies in the attempt to disentangle itself from 
the puparium. By the time emergence is accomplished the insect 
has practically assumed the adult form. The principal differ- 
ence is that the wings are thick, crumpled and folded (Fig. 32- 
54) and must expand to a much greater area, become flattened 
instead of bag-like and hardened to form an effective organ of 
flight. The coloration of the fly is pale and the whole body 
somewhat soft and worm-like. But within an hour, sometimes, 
indeed, within a few minutes, the body has become perfectly 
indurated, the wings completely expanded, and the color-mark- 
ings fixed to that of the imago. 

After emergence the life of the fly is dominated by two im- 


pulses, the instinct to feed and the instinct to reproduce its 


kind. The food of the adult is practically always secured from 
flowers and consists of nectar and pollen. The flies seem to be 
strongly influenced by heliotropism or sunlight. They are almost 
always active in the sunshine and the brighter and warmer the 
day the more active they become. These facts may be taken 
advantage of by the person who wishes to collect Flower-flies. 
The most fruitful collecting is to be found about melliferous 
flowers and in the sunshine, particularly in very early spring. 
Mating may take place on the wing with both sexes actively 
flying (hovering) and oriented in the same direction, the male 
uppermost (Sphaerophoria, Sphegina, etc.) ; or the pair may 
come to rest on foliage, in which case the two are usually facing 
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in opposite directions, either resting or the male being passively 
dragged about from leaf to leaf by the female (Temnostoma). 
The process of copulation has been observed to continue for 
many hours at a time. 

The next and final step in the completion of the life-round 
or life-cycle is oviposition for the next generation. The female, 
no longer closely attended by the male, hovers about the medium 
on which the larve are to feed settling down at intervals to 
place the eggs. The terminal segments of the abdomen with 
the ovipositor are greatly extended and the egg passes between 
the vulva to its position on leaf, filth, or other medium, accord- 


ing to the habits of the particular species. The eggs may be 


placed singly and greatly scattered, as in most of the predaceous 
species; or several may be placed closely side by side 
(Melanostoma mellinum, q. v.); or they may be deposited in 
great numbers in a mass, as in most of the filth-inhabiting 
species. In the latter case some of the species seem to rank the 
eggs in quite regular order; in others they appear to be simply 
extruded in a pile with little regard to their orientation. Often 
a gluey substance is passed with the egg which fastens it securely 
to some surface. Eggs succeed each other commonly at inter- 
vals of about a minute. 


HABITS OF THE LARVZ2. 


~~~ 


The habits of the larve of Syrphidae, which are remarkably 
varied, have formed an interesting subject of study for a num- 
ber of years. Perris in 1870 (41) gave a brief resumé of the 
modes of life of these larve as known to him. Williston, 1886, 
(62, p. 271), Verrall, 1901, (55, p. 674) and the writer, 1913, 
(35, pp. 38-42) have amplified and extended this table to include 
additional habits and species as determined. 

I have attempted to outline our present knowledge of the 
habits of these insects in a logical way in Figure 28. In the 
first column of this plate is a systematic analysis of the known 
larval habits. In the second are listed the North American 
species or genera known to follow any particular habit. And 
in the third the structure of these larve, so far as the writer 
has personally studied them, is indicated. 
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HABIT EXAMPLE STRUCTURE 
A,PHYTOPHAGOUS: ne 


L.FEEDING EXTERNALLY ON LIVING PLANTS:-Mesogramma polita (4, 45,53, 52,35 p.30,42)-- 


™N 


ZFEEOING INTERNALLY ON LIVING PLANTS; 
t.In stems of herbs or trunks of trees:—Chilosia (SSP. 207, 62 p 271) 
ren Tb, 2 $ i _SMerodon e: hestris C56 90.556 #559, 36a /35) OBSERVED 
USCS CRS FIT aa me erat umerus Strigatus (S5pp-6/5*622, 6) 
opestyJum marginatum (63) 
c.1n cacti:-------------------- Volucelia avida (/9) 


Mel Cee eae (63,54) 
-. losia ‘p R07, 
CECT ae Platychirus scutatus (55263) 


B,CARNIVOROUS & Pipiza pisticoides (gq. v- )------------ 


1. PREOACEOUS ON OTHER INSECTS |PIpiza modestz (58) 


CHIEFLY APHIDS AND KYMPHS OF Piplga radicum (48p /2l,47p 257083, lp 350,1/) A 
OTHER HOMOPTERA : Paragus (S5p (50% 67%) ~ . 
2 ragus angusiifrons { T H E 
aragus-bicolor (3! )- e, 


APHIDOPHAGOUS 
Baccha cognaza (/8) TYPE 


Baccha lugens(/s) | . 
Ocyptamus POSS TESS (O52 /#8) 
Melanostoma mellinum (qv. -----~- 

a Externally among colonies of hastt Pjatychirus guadiraruss (ap 148) 

a . Lupeodes volucris (S5p.384%) 
Didea fasciata fuscipes (55p 326 ,30)-- 
Syrphus americanus (32,43,/5,p /448)--- 
Syrphus mitens (q.¥ )--=-----=--"-" 
Syrprus pyrastyi (S5p336,/p3e3) 


Syrphus ribesii (@ v.)4S)-------7 ~~ 
Syrpius Torvus (30,52)----------- B 
Iyrphus xanthostoma (q v.,34)--- : 
Atiograpta obligua (15, 23.33, 43 )----- THE 
peer te PEPe gael nate GD) 
esogramma polita (75. 

Sphaerophoria cylindrica $5977 43/5933 B 0 R E R 

bWithin galls of the hast:-----Syrphus, xanthastoma (3¢)==--~=----- TYPE 


c.Catehing active winged insecls:-Melanostama mellinum (55 p.303) 
2 PARASITIC ON PUPRE OF PLUSIA SPP:-Syrphus pyrastri (5,/p.J63,I5p vo) 


C,SCAVENGERS: 


1 FEEDING ON EXPOSED, DECAYING, (Chrysotoxu th? (62p.27/, 55 p, G42) 
ANIMAL OR VEGETABLE MATTER: C2a/comyra aereg? (357.63) 
My folepta (55A 573, CR. 271) 
elophilus (atifrons (% v-, 27 
Xantiogrammea emarginala?(oap 77) 
OO Pectaceke dey 7) 
i ota (F577, G2p-27, 
@In decaying parts of trees: xy lote. pigra (/2,20)---=------ ------ 
Brachypalpus (S5p-573, 62 p-2 71) 
IBrachypal(pus frontosns (2% 28) 
Pocote (S57. 587) 
Crioprora (622.27/) 
Spilomyia (@2p.2 7) 
emnostama aegualis (¥b) 
Temnostoma bombylans (¥b) 
Chrysotoxum? (SS p- 642) 
Brachyopa bicolor (55p.¥75, 62 p. 27/1) 
Xylota (G2 p.27/) 
Chr sochlamys(55p_ 623, 622 27) 
Crigrhina? (35 p S16 8577 
Gerja (62 pat, Sp, 664665) 
Ceria willisfoné C4 
Platychirus scutatus S5p.263) 
Platychirus guadratus? (35p.65) 
Chrysogaster spp. (S5p (56) 
an heaps of turfor soft mud |\Xenthogramma ($5 p-448) 


\Sristalis Tenax cay 
contayning vegetable matter: Fcigtulsslarbiestor urn 


8, 
Criorhina oxyacan tae Sp 576 0570 


Cc. 

THE 
SHORT-TAILED, 
FILTH-INHABITING 
TYPE 


In diseased orflowing sap: 


¢.In decaying herbaceous plants 


Sertocomyia (55 p.637) 

Eristatis tenax (8) 

Eristalis aréustorum (8) D 

Eristalis temporatrs (=4frtus) (3) a 
elophilus pendulys (SE p 524) THE 

Erista/is (tenax2) 7, (6p (76) 


Hi Atlus lati? 

POEL eae (gh LONG-TAILED, 
1s ae 

Rhingia (65>. 478) FILTH-INHABITING 

geor, idia guadrata ( 

pee pibiens (qe TYPE 


ristalrs éasiardt 


In ste t triad wate 
S oFdltehes ortcleterl re 
f.In watering Troughs or well 
gdn sewage-------------- 


2.FEEDINGAS ACCIDENTAL PARASITES 
1W THE ANIMAL BODY, CAUSING: eee rphus sp.(2) 
a.lntestinal myiasis ---- ristalis arhustorum (56) 


ristalis tenax (2, ¥6,5/,27) 
s 2 trelophilus pendulus? (36) 
b.Nasal MYlASIS:---------- -ZLristalis sp.(a5,/6 
¢ (iglas, ir myia aaa oe ee) #6) 
Vagina ; -Zrisfalis sp. P- 
3.FEEDING AS SYNOKOETES : 76 E. 
aJn the nests of Termites:---Microdon (65) 
paieroden mutabites 5013) THE 
a crodqon m aAAMIS a 5 

bdnthe nests of Ants:------- Pahoa en ees Son 662) MICRODON 


Microdon apltormis eon 
Inthe nests of WaspsandBees| Vehecelic inanis (552,487) 
ec Inthe nests of Waspsa: es Voluce/la tnanis , 
< °P Voluce/a Pe raat 


LARVAE OF SYRPHIDAE 


Tig. 28. An outline of the known habits and structtire of the larvae 
of Flower-flies. The numbers following the names of species refer to 
papers in the bibliography. 
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Although the larva of each species will doubtless be found 
to vary in a measurable degree or perceptible way from every 
other species, it appears that these various larve can be assem- 
bled into five groups, collectively distinct from each other, while 
the larve in the group have many important points in common. 
I have, therefore, separately described them and shall, for con- 
venience, speak of them as types of larve. 


STRUCTURE OF THE LARVA. 


I. THE APHIDOPHAGOUS TYPE OF LARVA. 


Body sub-cylindrical, flattened ventrally and much attenuated 
anteriorly. Posterior respiratory process short, the spiracles 
either straight or convoluted, never denticulated. Inter-spira- 
cular ornamentation consisting of bare hairs, nodules, ridges or 
lamelle, never of plumose hairs. Mouthparts of two A-shaped 
jaws. Segmental hairs single. If prolegs present, without 
specialized vestiture. Anterior pupal respiratory cornua appar- 
ently wanting. 

This type of larva, named from the most characteristic habit, has 
the posterior larval spiracles at the apex of two very short, rigid, 
heavily chitinized, cylindrical breathing tubes which are fused mesad 
throughout their length (except in very young larve) never bifurcated 
except very slightly at the extreme tip; situated terminally or on the 
dorsum of the depressed twelfth segment. This short double tube 
bears on its tip three pairs of slit-like spiracles elevated on radiating 
carine, usually nearly straight, never branched or denticulate; and 
a more or less prominent circular plate or “button.” The interspiracular 
ornamentation (between the spiracles) may consist of hairs, spines, 
nodules, ridges or perpendicular plates,—never of plumose hairs. The 
anterior spiracles are sessile or nearly so, rounded or lunate, very 
small. The body is elongate, slender, tapering to a point at the 
anterior end, somewhat flattened ventrally. 

The body is wrinkled transversely and the wrinkles or folds grouped 
in such a way as to imperfectly mark the body segments, which are 
further indicated by the segmental spines, a transverse row of twelve 
hairs, spines, or bristles on each segment, sometimes obscure, some- 
times very prominent, but always present and aH ecieelaet from the 
remaining integumental vestiture. 

The mouth-parts consist of two V-shaped, jaw-like pieces working 
vertically and associated spines or hooklets; which, with the terminal 
anterior segments, are strongly retractile. 

The integument is tough but thin and more or less transparent, 
either glabrous and papillose or closely set with minute stiff hairs 
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(the integumental vestiture). The colors are various but commonly 
some shade of green, brown or pink, striped or blotched with white 
or black. Usually the dorsal blood-vessel (heart-line) shows as an 
interrupted black mid-dorsal line throughout most of the length. 

In the pupa stage this type has a somewhat characteristic shape,— 
subovate, bulbous in front and tapering to the posterior respiratory 
process (which retains its larval charactersstics) behind. 

It is separated from the other types I have examined in lacking a 
conspicuous pair of anterior (prothoracic) stigmata developed and 
pushed through the puparium for pupal respiration. These pupal 
respiratory cornua appear to have been heretofore overlooked. They 
are so minute that even when one knows they are present it is only 
with the greatest difficulty that they can be demonstrated. In 
Melanostoma mellinum (q. v. ), a species with unusually trans- 
parent integument, they can be located readily because the trachee 
leading from them are easily visible. 


Il. THE BORING TYPE OF LARVA. © 


Body nearly cylindrical, less attenuated anteriorly, Posterior 
respwatory process short, the spiracles convoluted, inconspicu- 
ous; circular plate sunken. Inter-spiracular ornamentation of 
short, palmately-branched, plumose hairs. Mouth-parts fitted 
for rasping, of two ventrally directed hooks uniting basally into 
a mouth-hood. Segmental hairs single. 

This type is represented in my collection only by the larve of Merodon 
equestris, collected from Narcissus bulbs in British Columbia, for 
which I am indebted to Dr. C. Gordon Hewitt, Dominion Entomologist. 
These larve are superficially mutch lke the first type but the body is 
more nearly cylindrical, less flattened ventrally, and less attenuated 
anteriorly. Segmental hairs single, prominent. The posterior respira- 
tory process has lost nearly all trace of its double nature and appears 
‘as a truncated cone. The circular plates are deeply sunken and occupy 
a central rather than a dorsal position. The spiracular slits are very 
inconspicuous and are irregularly and much convoluted. The _ inter- 
spiracular ornamentation consists of short, palmately-branched, plumose 
hairs. 

The anterior three body segments are directed ventrad and termi- 
nate in the mouth-parts. The latter entirely different from aphido- 
phagous species, consisting of two black, heavily-chitinized, rasping, 
recurved hooks, each with a small, inner, basal spur, fused basad to 
form a heavy, black, ventraily-concave hood beneath which is the 
mouth opening. 

I have not seen the pupa of this type. 
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Ill. THE SHORT-TAILED FILTH-INHABITING TYPE OF LARVA. 


Body cylindrical with the anterior segments modified mto a 
“false-head.” Posterior respwatory process short, the spiracles 
convoluted and denticulated. Inter-spiracular ornamentation of 
short, palmately-branched, plumose hairs. No external mouth- 
parts but. a chitinized mouth-hood.. Three pairs of lateral, 
fleshy, comical protuberances on segment twelve.. Segmental 
hairs triple or quadruple, flexible, inconspicuous. Rudimentary 
prolegs. Pupal respiratory cornua prominent, morel-shaped. 

This type of larva is superficially like the ‘Boring Type, but the 
anterior three or four segments instead of being accuminate are 
rounded out, globose, as broad as, or broader than, the succeeding 
segments, and somewhat separated from them by a slight neck- like 
constriction to make a kind of false head. There are no external, 
chitinized mouth-parts, the mouth opening being covered by a mod- 
erately-chitinized, striated mouth-hood, the’ termination of the cephalo- 
pharyngeal skeleton; and guarded on each side by a poorly defined, 
piliferous fold of skin.’ 

The posterior respiratory process shows ‘its ‘origin'from two tubes; 
the circular plate. is on a-level with the apex. of the tube; and the 
slit-like spiracles. which are more prominent are convoluted and also 
ornamented with more or less numerous lateral projections or denti- 
cles. The inter-spiracular ornamentation consists of plumose, pal- 
mately-branched hairs. The segmental vestiture consists of clumps of 
about three or four fine, flexible hairs, a little longer than the inte- 
gumental vestiture, and all arising togéther. The larve have seven 
pairs of prolegs along the ventral side of the body, which consist of 
elevated folds of -the body-wall over which the integumental vestiture 
is specialized into heavier, rigid and retrorse hooks of varying size. 

This and the following types of larve differ strikingly from the 
first in producing for the pupa stage a pair of very conspicuous tubular, 
anterior respiratory cornua, studded with minute nodules’ and’ con- 
nected with the nymphal prothorax, as in the first type, by large 
tracheal trunks. These cornua in the three specie examined are more 
or less mushroom- (morel-) shaped. 


IV. THE LONG-TAILED (RAT-TAILED) FILTH-INHABITING TYPE. 


Body cylindrical with a false head, and long tail. This 
posterior respwatory process elongate, telescoping, flexible, at 
least half as long as the body. The spiracles on its end entirely 
imconspicuous. Inter-spiracular ornamentation of single, long, 
plumose hairs. No external mouth-parts except the mouth- 
hood. Segmental hairs double or triple, flexible, inconspicuous. 


iy 
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Rudimentary prolegs present. Anterior pupal respiratory 


cornua elongate, cylindrical, very prominent. 

This type is most closely allied to the third type but differs from 
it and from all the others in the remarkable elongation of the pos- 
terior respiratory organ, which, in these species, is tube-like, three- 
jointed and telescopic; and may be extended to several times the 
length of the body although commonly contracted to about body- 
length. This remarkable and highly specialized organ enables the larva 
to carry on aerial respiration while feeding at various depths beneath 
the water level. It is of two tubes fused mesad and enclosing two 
trachese which open at the tip. The inter-spiracular ornaments con- 
sist each of a single, unbranched, but plumose, long hair instead of a 
palmate group of short plumose hairs as in the two previous types. 
The prolegs are similar to type III. The anterior larval spiracles are 
unusually conspicuous, borne on a pair of cornua which are capable 
of considerable elevation although usually rather closely retracted. 

The shape of the body is sub-cylindrical with the anterior segments 
forming a false head, and the mouth-hood as in type III. The terminal 
segment tapers strongly into the respiratory process. The integument 
is very flexible and transparent; segmental hairs double, similar- to 
type III. The anterior pupal cornua are longer than in type III and 
nearly cylindrical, the enlarged distal part much longer than the basal 
stalk, hence the whole less mushroom-shaped. 


V. THE MICRODON TYPE OF LARVA. 


Body hemi-spherical; the flat surface ventrad, with a row of 
spines around its margin; dorsum reticulated. Posterior respi- 
ratory process short, the three spiracles on each half together 
making nine loops, convex outwardly and denticulated on their 
outer margin. Inter-spiracular ornamentation of non-plumose 
fine hurs. Mouthparts consisting of a ventral A-shaped jaw 
and two dorsal pieces placed A-shaped, but not fused at the 
apex. Segmental hairs and prolegs wanting. Anterior larval 
spiracles apparently wanting. Pupal respiratory cornua morel- 
shaped. ee 

The larve of this genus are very aberrant and superficially show 
no relationship with the other larve of Syrphide, differing strikingly 
from all the others in shape. Instead of the elongate, sub-cylindrical 
body we have a nearly hemi-spherical body. The outline is short 
elliptical, the ventrum very much flattened forming a ventral sole 
around the margin of which is a circlet of ornamental spines. Dorsum 
almost uniformly, rounded up. Mouthparts open in a longitudinal slit 
on the cephalic part of the ventral sole. Posterior respiratory process 
dorso-caudad, short, tubular, but with some indication of its double 
nature; circular plate medio-dorsad. The spiracular slits each of three, 
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outwardly directed loops, denticulated only on the outer side, almost 
arborescent in appearance but still divisible into three pairs, The 
interspiracular ornamentation of small, delicate, non-plumose hairs. 
No anterior larval spiracles have been demonstrated. 

In place of the transverse folds or wrinkles on the dorsal surface, 
it is evenly convex and beautifully reticulated with lines of papfile. 
I find no evidence of the segmental hairs. 

The pupal respiratory cornua are similar to those of type III being 
much shorter than in type JV. 


EconoMic IMPORTANCE OF THE LARVA. 


The principal economic importance of the larve is four-fold, 
two of these relationships being beneficial and two of them 
detrimental to human interests. 


A. BENEFICIAL HABITS. 


1. As predators. By far the most important economic bear- 
ing of Syrphidae arises from the predaceous habit of many 
common species. Of the prey affected, aphids compose prob- 
ably ninety-nine per cent. Coccidae and the young of Aley- 
rodidae, Jassidae, Psyllidae and Membracidae are also attacked, 
and occasionally even active winged insects such as Diptera may 
be caught (55, p. 311) or the larve of other Syrphidae devoured. 

With the vast majority of species there is no close restriction 
to particular species of prey; although a few species such as 
Didea fasciata and Pipiza pisticoides have been found among 
only one or a few species of aphids. 

For the most part the service of these insects is in preventing 
the abnormal increase of the various injurious species of aphids 
rather than in exterminating the colonies in any particular place; 
although the latter result is by no means uncommon. Their 
value is ordinarily due to their very uniform distribution and 
constant occurrence, rather than to tremendous numbers at any 
time or place. Nevertheless, instances of the occurrence of 
enormous numbers of them are not lacking. Perhaps the most 
notable of such records is that by W. G. Johnson (23, p. 97), 
regarding the abundance of larve during an outbreak of the 
pea-louse (Macrosiphum pisi Kalt.) in southern Maryland in 
1899. I quote from Mr. Johnson as follows: 
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“The real importance of the Syrphus-fly larve in the reduction of 
the species [the pea-louse] was shown beautifully in southern Mary- 
land, where they were so abundant the first and second weeks in June 
as to almost completely destroy the lice.’ And quoting further from 
his correspondent: “‘“The insects (lice) started to disappear lest 
week and are now about all gone . . . The last few days I packed, 
the separators sieved out about 25 bushels of green worms [larve of 
Syrphide, chiefly Allograpta obliqua] which no doubt proves that they 
destroyed the lice.’” - 

Mr. Johnson states further that the Syrphid-flies did not save 
the crop that year but calls attention to their probable value in 
relation to future ravages of the pest. A conservative estimate 
shows that twenty-five bushels of the larve of Allograpta 
obliqua could scarcely represent less than 3,000,000 individuals. 
Presuming that the larve lived ten days and ate on the average 
twenty aphids a day (which I believe also to be a conservative 
estimate) such a multitude of larve would be responsible for 
the destruction of over half a billion aphids. 

Another example of the extermination of aphid colonies by 
these predaceous larve is afforded by the attacks of Pipiza 
pisticoides on the Woolly Apple Aphis. These aphids became 
evident as above-ground colonies on apple, at Orono, about the 
first of August. At the same time several species of Syrphid 
larve also made their appearance among them, chiefly the larve 
of Pipiza. Shortly the Woolly Apple Aphis began to disappear, 
the aphids becoming scarcer and scarcer and the predaceous 
larve more and more evident, until by early September I found 
myself with many larve on hand and almost no aphids any- 
where to be found as food for them. Doctor Patch tells me 
she has found this a rather common experience; and that year 
after year, the colonies of Woolly Apple Aphis on apple have 
practically disappeared in the presence of these predaceous 
larve, by mid-September. See also page 224. 

The relentlessness of these enemies of aphids is illustrated 
in a peculiar way by the experience of the Station Entomologist, 
who for a number of years has been studying the aphids of the 
State. It is an altogether too common experience that aphid 
material mailed to her for study has been absolutely consumed 
en route by Syrphid larve, inadvertently introduced into the 
package by the correspondent. 
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Hardly a colony of aphids can be found that. is. not being 
preyed upon by from one to half a dozen species and from one 
to dozens of individuals. They kill the individual aphids out- 
right but on account of the rapid rate of reproduction of the 
latter the colony usually exists for some time at least. 

I have been interested in getting some definite data as to the 
capacity of these larve for devouring their prey. 

Specimens of Aphis brassicae proffered to a four-day old 
unfasted larva of Syrphus americanus were devoured at the 
following rate: Four minutes and 30 seconds, 2 minutes, I 
minute, I minute, 30 seconds, 3 minutes and 15 seconds, 2 
minutes, I minute and 45 seconds, and 1 minute and 30 seconds ; 
a total of nine aphids in seventeen and a half minutes (32, p. 
481). In this test the aphids were touched to the mouth-parts 
of the larva as rapidly as the previous skin was discarded. It 
was thought that this represented an abnormal rate of feeding. 
Last summer the larva of Syrphus nitens was observed while 
feeding normally on the large aphids Pterocomma flocculosa. 
During a period of twenty minutes, twenty-one aphids were 
caught and destroyed. The larva had not been kept away from 
food nor were the aphids supplied for it or the process in any 
way hurried or artificial. Be 

How much longer feeding at this rate may continue or how 
frequently such periods of rapid feeding may succeed each 
other, observations have not yet shown. However, it seems 
certain that the number of aphids destroyed by a single speci- 
men during its larval existence of one or two weeks or longer 
must be very considerable. 

Particularly when we consider the enormous numbers of 
progeny which may be prevented from developing by the 
destruction of even a single agamic female, the value of these 
agricultural benefactors may be more correctly judged. A 
point of great importance in this respect is that the Flower- 
flies infest the aphid colonies very early in the establishment of 
the latter; indeed, sometimes the Syrphid eggs are deposited 
on a plant in advance of its infestation by the aphids; so that 
numerous voracious larve may be awaiting the first appearance 
of the stem-mother and her progeny. 

Another important point which enhances the destructive 
powers of the Syrphid larve, is that they eat—not the entire 
aphid—but only the soft and rapidly digestible body-contents. 
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“These aphidophagous larve, although frequently found entirely sur- 
rounded by an abundance of prey, are very often obliged to search about 
for food. Their characteristic, looping movements are very familiar to 
many people. When used for progression alone, these movements may be 
very tapid. Their progress is very similar to that of a ‘measuring-worm’ 
though the body is not so long. When the larva is searching for food, 
the anterior half or two-thirds of the body is raised in the air, very 
much extended, and lashed from side to side. It is then attached and 
the posterior parts pulled up, when the movement is repeated. Thig- 
motropism, and not chemotropism, seems to be involved in locating food. 
Hungry larve frequently pass by aphids so closely as almost to touch 
them, and go on in search of others. When a suitable aphid is found 
the larva frequently grasps it first by the leg or antenna and clings to 
this appendage until the thorax or abdomen can be reached. The 
mouth-parts ate firmly attached to the body, the body-wall is punctured, 
and the aphid usually lifted high in the air. Then begins a process of 
slowly picking and sucking out all the body contents, which may con-~ 
tinue from a fraction of a minute to more than an hour (in the case 
of very young larve). The action of the mouth-parts is very char- 
acteristic and very well adapted to the needs of the case. Many different 
muscles, which have their origin on the body-wall in the region of the 
head, are inserted upon the cephalo-pharyngeal skeleton, the jaws, and 


- the mouth-hooklets. Some of them operate the framework in and out 


like a battering ram. Others at the same time open and close the jaws. 
The anterior two or three segments are inserted completely within the 
body wall of the aphid. The jaws are directed into every corner of the 
body and even into the bases of the appendages as they pick and suck 
out the soft contents. The ‘skins, absolutely empty, are then discarded 
by retraction of the segments, the hairs or spines on those outside serv- 
ing readily to dislodge the’ skin. These dead skins usually drop .down 
or blow away but, may sometimes be seen in numbers on the host-plant.” 
(The Author, 35, pp. 26, 27). 

2. As Scavengers. The other important way in which the 
larvee of Syrphidae are beneficial to human interests is by their 
activities as scavengers. Considerable quantities of dead animal 
and vegetable matter are in this way reduced to simpler com- 
pounds, more readily, assimilated by plants; and certain ma- 
terials which are obnoxious, and may be a menace to health, are 
transformed to innoxious forms. 


To quote from Comstock (10, p. 415): . | 

“Although the habits of these creatures, which revel in all kinds of 
filth are very disgusting, we cannot help admiring that arrangement by 
which a mass of filth, instead of being left to poison the atmosphere, 
is transformed into myriads of living beings whose: swift flight and 
delicate forms lend life and beauty to the landscape.” 
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Happily, the breeding of these flies in excrement ordinarily 
causes no menace to human health; because (unlike the house- 
, fly) they do not commonly visit human habitations and human 
foods, but confine their explorations as adults almost exclu- 
sively to flowers out-of-doors. 


B. INJURIOUS HABITS. 


Few large families of insects are on the whole less detrimental 
to human interests than the Syrphidae. Yet it is incorrect to 
state, as some of our text-books do, that none of the species 
are injurious; for although the family includes no well-known 
pests in this country, there are two important ways in which 
the Flower-flies are injurious in the larval stage. 

1. As Crop-Pests. The few species which are phytophagous 
are occasionally seriously destructive to crops. The most 
notable of them in America is Toxomerus* politus which has 
come to be known as the Corn-feeding Syrphid-fly. This 
species has been reported as feeding on corn in abundance as 
follows: New Jersey, 1885 (44), 1899 (53) and 1913 (42); 
Florida, 1886 (44) ; Missouri, 1889 (45):> Delaware, 1900 (50) ; 
and North Carolina, 1913 (35). I found them (pupe) abund- 
ant on field corn (in the axils of the leaves) at the Ohio State 
University farm, September, 1915; and Professor Z. P. Metcalf 
sent me larve and pupz (attached among the glumes on the 
tassels) from West Raleigh, North Carolina, in late August, 
1915 with the statement that they were again plentiful there. 

The species is evidently widespread and common on corn, 
but only a few cases are known where its attacks were con- 
sidered serious; notably in Florida and Missiouri (loc. cit.). 
They feed on pollen grains and on the saccharine cells at the axils 
of the leaves. The former habit might seriously interfere with 
fertilization and the consequent yield of grain, if the larve were 
abundant; while the latter attack was stated to produce a wilt- 
ing and browning of the lower leaves similar to the injury from 
chinch-bugs. This species is not yet recorded from Maine but 
will probably be found to occur within the State. The puparia 
are often heavily parasitized which may explain why they are 
not oftener seriously destructive. 


*Mesogramma. 
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In Europe the larvze of Merodon equestris (55, p. 550) and 
Eumerus strigatus (55, p. 615) are pests of flowers such as 
Narcissus and Amaryllis, and of the onion among vegetables. 
The larve burrow into, and promote the decay of, the bulbs of 
these plants; in certain instances having destroyed thousands 
of plants. They have been introduced into North America and 
are transferred from place to place in infested bulbs, and there 
is reason to fear that their range will continue to be extended 
and that they may become serious pests in this country. 

On July 25, 1916, a number of the adults of each of these 
two species was taken about blossoms in a nursery at Bar Flar- 
bor. No damage by the larve had been recognized by the 
nurserymen, but the number of adults present indicates that 
the species are established in the State or are quite likely to 
become so. 

2. As Transitory Animal Parasites. The fourth important 
way in which larve of Flower-flies affect us is by their occa- 


. sional occurrence in the living human or animal body and the 


accompanying disturbances or destruction of tissues. Myiasis 
is known to be produced by Syrphidae in four ways: First, by 
their presence in the alimentary canal (intestinal or gastric 
myiasis) ; secondly, by their introduction to the nasal cavities 
(nasal myiasis) ; thirdly, by their introduction to the auditory 
cavities (auricular myiasis) ; and fourthly, by their introduction 
into the vagina (vaginal myiasis). 

The first of these is the more common. Probably it not infre- 
quently occurs and is not recorded. On the other hand, many 
reported cases of larve having been passed from the bowel are 
doubtless erroneous due to the stools having become infected 
after passage. Hall and Muir, 1913, (16) have summarized 
the published data relative to myiasis due to Syrphidae and 
described an additional case. It appears that there are certain 
authentic cases on record where such larve have been passed 
alive, sometimes as many as twenty or thirty at a time. The 
presence of the larve in the intestine caused some of the fol- 
lowing symptoms: Intestinal pains, vertigo, nausea, vomiting, 
constipation, headache, nervousness, weakness and emaciation. 

The species known to be concerned in such infestation are 
Eristalis tenax (2, 46, 51, 29), Evistalis dimidiatus (46), Eris- 
talis arbustorum (56) and possibly Helophilus (Musca) pen- 
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dulus (36). These are all larve of the long-tailed, filth-inhab- 
iting type which live normally in sewage, putrid or stagnant 
water, in ditches or even in watering troughs (27), and wells 
(47; 16, p. 5). 

The source of infection in certain cases has been eapiine’ 
as follows: By ingestion of eggs laid on cream, sour milk or 
cheese; by ingestion of eggs or larve in drinking water from 
springs, contaminated by the drainage from compost heaps or 
from stagnant pools or ditches; by eating water-cress or over- 
ripe fruit in which larve may be present; or by deliberate inges- 
tion on the part of children. Any of these methods seems pss- 
sible and all, except the first and the last, quite probable, 

It is not difficult, as pointed out by Wagner (56), to see how 
these larve are able to exist in the alimentary canal, where the 
conditions would not differ greatly from their normal habitat 
in feces. The food is similar, plenty of air is supplied by 
swallowing, and the mephitic gases are not greatly different. It 
is not quite clear how the larve manage to resist passage for 
many weeks, as certain cases indicate. They have no hooks 
which would enable them to attach to the intestinal wall unless, 
indeed, it be the minute ones on ns prolegs, which seem inade- 
quate. ae 
Austen (2) reports two cases of intestinal myiasis due to the 
larve of Syrphus, which are not'so easy of explanation ; because 
what is known of the larval habits of this genus does not indi- 
cate a ready source of infestation, nor a likelihood that these 
larvee would readily adapt themselves to the conditions of the 
alimentary canal. 

The other kinds of myiasis due to Syrphidae are exceedingly 
rare. Leidy (25) has recorded a case of a rat-tailed larva stated 
to have been removed from the nasal cavity; Austen (2) a case 
of the invasion of the external auditory meatus by a Syrphus 
larva, resulting in pain and deafness; and Hall and Muir (16) 
record a case, reported to the Bureau of Animal Industry, U. S. 
Department of Agriculture, from Maryland in 1909, where eight 
larve of Eristalis were stated to have been passed in a jelly-like 
substance from the vagina of a cow. The source of infestation 
in such cases as these is doubtless oviposition by the fly directly 
in these natural cavities of the body; especially if the latter 
were in a diseased or uncleanly condition. | | 
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In this connection, I wish to emphasize the practical impos- 
sibility, at our present state of published knowledge, of referring 
larve found in such circumstances to a definite species, or even 
to the genus, unless specimens are reared to the adult. It seems 
to be the custom to refer any rat-tailed larva to Eristalis tenasx, 
or at least to the genus Eristalis. Such records, unless based on 
adults reared from the larvz, must, it seems to me, be discarded 
as of no specific importance. I am working on the problem of 
separating these different species in the larval stage, and have 
examined a dozen species of rat-tailed larve belonging to sev- 
eral genera, the separation of which is exceedingly puzzling 
and difficult, and any one of which might easily be mistaken for 
the larva of Eristalis tenax, 

Other biological relations of the larve, of more or less eco- 
nomic importance, may arise from their association with other 
insects, in aphid colonies, or in the nests of colonial insects; 
and with their predaceous and parasitic enemies. 


Economic IMPORTANCE OF THE ADULTS. 


While the principal economic importance of Syrphide arises 
from the habits of the larve, the adults are by no means devoid 
of importance in this respect. The adults, so far as known, 
feed almost exclusively on the nectar and pollen of flowers or 
the honey-dew of insects. Anyone who has observed the tre- 
mendous numbers of these flies which mingle with Hymenoptera 
about all sorts of melliferous flowers, will be able to appreciate 
their importance in the cross-fertilization of entomophilous 
plants. All sorts of fruit and shade trees, wild and cultivated 
flowers, and certain field and garden crops, are regularly visited 
by these flies. Some of the flies, which possess an abundant 
vestiture, often of spurred and branched hairs, are very admir- 
ably adapted for the carrying of pollen. This is a subject deserv- 
ing of careful observation. But in the absence of much definite 
data it seems safe to ascribe to this family a very large share of 
credit for this beneficient work, which is usually attributed to 
Hymenoptera alone. 
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PRACTICAL MEASURES. 


Since the above analysis shows that the economic importance 
of the Syrphidz is overwhelmingly beneficial, one is naturally 
desirous of knowing what could be done to favor, or foster them 
and increase their numbers. | 

1. The first thing to be done it seems to me is to educate 
people and especially agriculturists to discriminate between these 
Flower-flies and stinging Hymenoptera. The writer knows 
from personal observation that many of these beneficial insects 
are constantly being killed as “sweat-bees” under the impression 
that they can sting. Whereas, they are absolutely unable to 
harm the person im any way; and furthermore, are, both as 
larve and adulis, (with the exception of a very few species) 
among the farmer's most valuable animal friends. 

There are several simple ways in which these two groups can 
easily be distinguished in spite of the great resemblance in color, 
form and habit. Jf the msect is flying, the Flower-fly can be 
recognized by its distinct manner of flight, which has given the 
group the name of “Hover-flies.” They constantly poise in the 
sunlight, or about flowers, remaining suspended in one place 
for a considerable time without any apparent movement of the 
body, the wings beating so rapidly as to be practically invisible ; 
then dart away and quickly return, the body always in’a tense 
horizontal position. Bees, when flying, habitually weave back 
and forth or bob up and down. On closer inspection most of 
the species can be distinguished by the shorter antennz 
(“feelers”) which are not easily seen in flight ; while the antennz 
of the bee are usually visible in front of the head. If the insect 
comes to rest, the Flower-fly is apt to keep its wings partly 
spread, the bee or wasp to fold them closely or cross them at 
the tips. If you have the insect in your hand, see if the wings 
on one side can be separated into two readily. The bees have 
two pairs of wings hooked together, but easily separable; the 
Flower-flies of course have only one wing on a side. Back of 
the base of the wing in the Flower-flies is a small knobbed thread 
(Fig. 29-4) visible to the naked eye on very careful examina- 
tion, wanting in the Hymenoptera. And, finally, if a hand lens 
is available look for the false vein (Fig. 34-7) on the wing, 
which is the most distinctive characteristic of the Syrphide. 
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2. Not only should the adults be spared but the larve 
(Figs. 29-1; 30-6; 34-1) on plants, among aphids, should be 
given careful protection. Too often they are killed under the 
supposition that they are damaging the plant. The figures and 
descriptions should enable one to distinguish these larve; but, 
if there is any doubt, careful observation will usually be 
rewarded by seeing one of them attack and devour an aphid. 

3. The writer, with the assistance of Mrs. Cleo Fouch 
Metcalf, is investigating the effect of contact insecticides, such — 
as are used for plant-lice, on these predaceous larve, in the 
hope that an effective spray for the aphids may be found which 
will not destroy the larve. In this way the latter might be left 
on the plants to seek out and destroy any aphids which escaped 
the spray, and thus tend to make the control measures perfect. 
The investigation has not gone far enough to justify conclu- 
sions, but it may be said that in laboratory tests a solution of 
Black Leaf 40*, 1 to 1000 of water with soap added, killed every 
aphid and only a small percentage of the larve. The effect of 
this insecticide on the larve under field conditions will be fur- 
ther observed. © 

4. During late summer and autumn, especially, a large per- 
centage of the puparia of Flower-flies are parasitized by-a small 
wasp which kills them. Such puparia can be easily told, after 
a little experience, by the fact that they do not completely 
inflate dorsally and soon become darker in color than normal. 
Much good could be done by careful observers in destroying 
such parasitized puparia wherever found. 


Species REARED IN THE STATE. 


During the summer of 1915 at this Station, I succeeded in 
rearing from eggs or larve twenty species of Syrphidz, nine of 
which have apparently not previously been described in the 
immature stages. These species fall into three of the structural 
types of larve already described, as follows: 


*Made by the Kentucky Tobacco Product Co., Louisville, Kentucky. 
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I. Aphidophagous Species. 


Paragus angustifrons Loew. 
Pipiza pisticoides Willist. 
Melanostoma mellinum Linne. 
Sphaerophoria cylindrica oo 
Sphaerophoria sp. 
‘Syrphus sp. 

Syrphus americanus Wied. 
Syrphus ribesii Linne. 
Syrphus torvus O. S. 

Syrphus xanthostomus Willist. 
Syrphus nitens Zett. 

Didea fasciata Macq. var. fuscipes Loew. 


Il. Short-tailed, Filth-inhabiting Species. 


Tropidia quadrata Say. 
Syritta pipiens Linné. 


Il]. Long-tailed, Filth-inhabiting Species. 


Eristalis bastardi1 Macq. 

Eristalis dimidiata Wied. 

Eristalis arbustorum Linné. 

Fristalis tenax Linné. 

Tubifera lineata Fabr. (Helophilus conostoma Willist.) 
Tubifera trivittata Fabr. (Helophilus latifrons Loew.) 


The Short-tailed and Long-tailed Filth-inhabiting species 
were, all except the last species, reared from decomposing human 
feeces at the mouth of a sewer. Tubifera trivittata (Helophilus 
latifrons) was breeding in old and dried, but recently water- 
soaked, droppings of cattle, and soft black mould about stumps 
in an old stumpy pasture where heavy rains had left numerous 
pools of shallow water. 

The aphidophagous species named above and others not deter- 
mined were found preying on 33 species of Aphididae and two 
species of Psyllidz as follows: 
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List oF HoMopPpTeRA* ATTACKED BY SYRPHIDAE IN MAINE as 


OBSERVED IN IQI5. 


APHID. 


HOST PLANT. 


SYRPHID. 


Aphis viburnicola 


Aphis viburniphila......,.. 
Patch mss. 


PA TUISICORGUUen ve) sea. a 


Aphis cerasifolii .......... 
Aphis pomi.............+: 
Aphis spiraecola........... 
Aphis spiraephila 
Aphis sanborni 


Aphis rumicis 
Aphis rumicis 
Aphis rumicis............. 
Aphis helianthi.......0.... 
Aphis cornifoliae.......... 
Macrosiphum rosae........ 
Macrosiphum solanifolii.. .. 
Macrosiphum rudbeckiae 
Macrosiphum sp........... 
MVE IAQUSECERGSTIRI Fort 2 a's 
Ma ZUSECEROSUS ss 8. ol Se 


MV ZNSECERGSI nse... 
Myzus persicae............ 


NWADEALS One 5 rg Le OA 
Rhopalosiphum nymphaeae . 


Rhopalosiphum nab eli oat 
Phorodon humuli.......... 


Pterocomma flocculosa...... 


Siphocoryne wylostii........ 
Symdobius oblongus........ 
Chaitophorus populifoliae . . 
Chaitophorus sp........... 
Schizoneura americana..... 
Schizoneura lanigera....... 
Tetraneura graminis....... 
Prociphilus corrugatans..... 
Prociphilus fraxinijolii..... 
Vhecabius patchit.......... 
Hamamelistes spinosus..... 


PSYLLID. 


Psylla striata Patch........ 
Psulla cerasi Patch........ 


Viburnum opulusese rae 


Viburnum opulus........... 


Wild Spiraea...... 
Flowering Currant.......... 


Syringa....... A li, ae ti 
Evonymus alatus........... 
Broad-leaf Dock 


Ma Goldenrodk ere meee 


Rape 


Currant. 
Planes Voted aren poke ea heen ele 


dE] gbNiach dW Gunite mo isl y fener, n 


Wallowa te ries epachatsn te hoe 


Siaonoliryo- 4 so okeohoone sane 
White Binchisin + ss.tae. obo. 


Amelanehier canadensis...... 
INTE taps epee once hay oie ae 


irch 


Syrphus ribesit 
Sphaerophoria cylindrica 


Syrphus sp. 

Sphaerophoria sp. 
Sphaerophoria cylindrica 
Syrphus sp. 

Syrphus americanus 

Syrphus torvus 
Sphaerophoria sp. 

Paragus angustifrons 
Paragus angustifrons 
Sphaerophoria sp. 
Sphaerophoria cylindrica 
Sphaerophoria cylindrica 
Sphaerophoria sp. 
Sphaerophoria cylindrica 
Syrphus sp. 

Sphaerophoria ‘cylindrica 
Sphaerophoria sp. 
Sphaerophoria cylindrica 
Melanostoma mellinum 
Sphaerovhoria cylindrica 
Sphaerophoria sp. 

Syrphus ribests 
Syrphus sp. 
Sphaerophoria 
Syrphus ribesii 
Syrphus torvus 
Surphus sp. 
Sphaerophoria 
Surphus nitens 
Suyrphus americanus 

Lidea fasciata fuscipes 
Syrphus americanus 

Syrphus ribesit 


cylindrica 


cylindrica 


* Identifications by Dr. Edith M. Patch, Entomologist. 
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DESCRIPTIONS OF LIFE-STAGES AND LiFE-HistTorIeEs oF MAINE 
SPECIES. 


PIPIZA PISTICOIDES Williston. 


This species is one of the most important if not the 
most important natural enemy of the Woolly Apple Aphis 
(Schizoneura lanigera) about Orono. The larve were plenti- 
ful among the above-ground colonies of this aphid, especially 
during August. The eggs are laid by adults, doubtless of a 
spring generation (developing among one of the elm Schi- 
zoneura?), as soon as the aerial colonies of the aphis are estab- 
lished on the apple. 

Good-sized larve were collected August 3, 16 and September 
1. Pupz were formed August 14, 21 and 24, the adults emerg- 
ing from 11 to 13 days later. 

So rapacious are these larve that they practicaily exterminated 
the Woolly Apple Aphis about Orono by the first half of Sep- 
tember. Dr. Edith M. Patch tells me this is the usual experi- 
ence year after year. : 

Walsh and Riley (48, 49, 57) have described and figured a 
species of this genus, which was found feeding on Schizoneura 
lanigera and Phylloxera vastatrix, under the.name of. “The 
Root-louse Syrphus-fly (Pipiza radicum n. sp.).” Osten Sacken 
(38, p. 120) listed this species as a synonym of femoralis as 
did also Williston (62, p. 26) with a query. The type specimen 
appears to be lost but Coquillet (11) concludes from a com- 
parison of the original description with the type of Pupiza 
pistica Williston that they are the same, hence the latter a 
synonym of radicum, and consequently that “the root-louse 
Syrphus-fly” should be known as Pipiza radicum Walsh and 
Riley, being distinct from femoralis Loew. 

Williston (62, p. 29) at the same time that he described 
Pipiza pistica described another species, P. pisticoides, from a 
single female from Mount Washington, as follows: 

“Resembles P. pistica very much but seems evidently different. The 
third joint of the antennz is orbicular, as’ broad as long; the pile through- 


out is shorter on the abdomen scarcely discernible; the size is. also dis- 
tinctly smaller.” 


Certain specimens collected in Ohio and one specimen, reared 
from an overwintering puparium among Schizoneura americana 
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on Elm agree with Williston’s description of (pistica=) 
radicum. In these species the third joint measures, — maxi- 
mum width, .32 mm. by maximum length about .5 mm., the 
ratio being roughly 1 :1.6. 

However, the specimens reared in Maine are much less 
evidently pilose, and have the third antennal joint noticeably 
smaller and more elongate; measuring, maximum width, 
.25 mm., maximum length .42 mm., the ratio being roughly 
il Bley 

Another difference between the above groups of specimens 
(which may or may not hold true for a larger series) is in 
the length of the posterior, or medio-cubital, cross-vein at the 
outer end of the discal cell. In the Maine specimens 
(pisticoides) this vein is about .45 mm. long, one-fourth shorter 
than in the Ohio specimens (radicum) where it measures nearly 
.6 mm. 

The above specimens are therefore referred to Pipiza pisti- 
coides.’ 

Larva. (Fig 29-1) Dimensions, average of eight, length, 6.75 mm., 
maximum width, 2.3 mm., height 1.88 mm. A wrinkly, moderately spiny, 
pale-yellowish or flesh-colored larva, usually much obscured by the 
woolly excrescence of the aphids among which it is found. Segments 
5 to If inclusive of nearly equal width, the fourth and twelfth a little 
more than half as wide. The remaining anterior segments retracted 
except when the larva is active, then strongly accuminate to the terminal 
mouth-parts. Mouth-parts of the aphidophagous type with slender 
accessory thorns and a pair of prominent, short and heavy lateral mouth- 
hooks. The anterior larval spiracles slender, inconspicuous. 

Each segment with one prominent, and two less prominent, transverse 
wrinkles, the latter sometimes sub-divided. The produced edges of the 
segments form two, zig-zag, lateral carine one above the other, com- 
posed chiefly of the fleshy, conical elevations which bear the dorso- 
lateral and lateral segmental spines. The entire dorsum covered with 
minute, close-set pale integumental spines, .o15 to .03 mm. long, with 
broad bases and acute tips. The segmental spines likewise pale. about 
I to .15 mm. long, of two sub-equal parts, the terminal part slender, 
accuminate, the basal part more than twice as broad. 

The posterior respiratory process with a moderate constriction about 
mid-length; the basal half sub-conical fleshy and papillose, the distal 
half polished sub-cylindrical, a little flattened dorso-ventrad, at the tip 
evidently of two tubes fused mesad. The entire process is elevated to 
a length of about .5 or .6 mm.. the polished distal part measuring about 
.25 mm. in length; maximum width about .25 mm., maximum heigth 
about .15 mm. The spiracular slits prominent, usually raised on radiating 
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carine. Length of median spiracle about .065 mm., its width abom 
.oI5 mm. The two stigmal plates separated by a median incision. The 
circular plates or “buttons” prominent, situated a little dorsad, .035 to 
.04 mm. in diameter, their inner margins separated by about half their 
, diameter. The inter-spiracular ornamentation consists of four pairs of 
prominent slender bristles or hairs (Fig. 29-2) about .04 to .05 mm. 
long, a pair dorsad and ventrad of the circular plate, respectively, and 
one in each of the other interspiracular spaces. 

Puparium. (Fig. 29-3). Length about 4.75 mm., height about 2 mm., 
width 2.25 mm. to 2.4 mm. Ventral ‘ine strongly concave, the dorsal 
line moderately elevated, producing almost a semi-circular curve from 
mouth-parts dorsally around to the posterior respiratory process. Great- 
est depth and width about the anterior third, tapering moderately on 
each side to within one millimeter of the posterior respiratory process, 
thence rapidly to that organ, which occupies a terminal position. Nearly 
circular in outline as seen from in front, slightly flattened ventrally. 
Color testaceous brown. Segmental and integumental spines not visible 
to the naked eye, but giving the puparium a spinulose appearance when 
somewhat magnified. Other characteristics as in the larva. 

Adult. (Fig. 29-4). Uniformly black, about 6 mm. long. Antenne 
black above, lower half of first and second joints and third joint on 
basal half of lower side yellow; the distal half and upper side all black. 
Arista as long as second and third joints together. Front black pilose, 
a few white hairs across the middle. At each side midway between 
ocelli and base of antennz a white pollinose spot. A similar, narrow, 
elongate stripe of the same pollen on upper part of facial orbits. Face 
with rather sparse white pile, the eyes and posterior orbits short, white 
pilose. Thorax and abdomen shining metallic black, finely ruguloso- 
punctate, with very fine short white pile. Legs black with white pile, the 
following parts yellow; tips of all the femora, the broad base and nar- 
row tip of the four front tibie, the narrow base of hind tibie and 
basal joints of the four front tarsi. 


MELANOSTOMA MELLINUM Linné. 


One of the most common species throughout North America 
and in Europe. Of their abundance Schiner (Fauna Austr. i. 
291) says (translating freely) : 

“T have brought in thousands from all possible situations. They are 
found on every trip and finally tire the poor dipterologist because, while 
always apparently new, they nevertheless prove, upon closer examina- 
tion to be nothing but varieties of the same variable species.” 

Verrall (55. :p. 311) writes: “The larve of this species are believed 
to be aphidophagous as they have been bred from Aphides on Chrys- 
anthemum leucanthemum, but M. A. Giard in Bul. Soc. Ent. France, 
18096, p. 234, traced and bred many larve which occurred on the umbels 
of Daucus carota (on plants which bore no aphides) and which lived 
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on the bodies of Musca domestica and Chortophila pusilla; the larve 
attacked these flies at the junction of the neck with the thorax and held 
on for one or two days before pupating.” 

On July 24, 1915, 1 found in a field of oats and wild mustard 
on the Station farm, many females of this species, their abdo- 
mens greatly distended with eggs. They seemed to be feeding 
on the blossoms of the mustard and no signs of oviposition 
were found. No aphids could be found on these plants. The 
ova of the flies were plainly visible through the thin, distended 
and transparent abdominal sterna and pleura, especially of the 
posterior half of the abdomen. Only a single male was taken 
and no others seen. Whether this indicates a relative scarcity 
of males or simply that the gravid females were more easily 
taken [ am unable to say,—propably the former. 

Twelve females were placed in jars with the single (avail- 
able) male. Two days later July 26, 7 A. M., a large number 
of eggs had been deposited on the sides of the jar and on grass 
enclosed; probably having been laid during the night. July 
28 by 8 A. M., the eggs were hatching, the duration in the 
egg stage having been between two and two and a half days. 
Not being certain of the larval habits, I placed the young in a 
variety of situations and offered them a variety of substances 
for food. The only noticeable result was the decided prefer- 
ence shown by the larve for very moist situations. From the 
variety of aphids offered them they seemed to show a preference 
for Aphis cormifoliae from Cornus although no larve were 
found among this species in the field. 

The larve fed in captivity developed rapidly and began 
pupating August 14. 

The following are the dates of pupation and subsequent 
emergence of adults from the eggs laid July 26. 

Pupated August 14 Parasite emerged August 26 


16 a ce 6é 26 
66 6é 17, fo) 66 ce 2g 
ce 6c 20 fe) ce ce 27 
“ce 66 20 9 ce “ec 30 
6c 6é 23 Q ce Sept. 3 
“¢ ce 26 ‘é (v3 4 


Again on August 12 a female in captivity deposited a num- 
ber of eggs. They were placed quite rapidly at intervals of 
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about a minute. The following is the rate at which ten suc- 
cessive eggs were laid: 48 sec., 3 min., 2 min., 3 min., 4 min., 
I min. and 20 sec., I min., I min., I min., I min. 

The above eggs had practically all hatched over night pre- 
vious to 8 A. M., August 16; the duration in the egg stage 
having been about 4 days. 

On August 7 a number of females were found hovering 
about among a very dense growth of rape on the Station farm. 
Careful examination revealed an abundance of eggs, which 
later proved to be this species, deposited on the under side of 
the lower leaves near the ground where it was constantly wet 
or damp. The eggs were ranked quite closely side by side in 
groups of from 2 to 8, more commonly 4 or 5 (the sides of the 
eggs touching each other). These eggs hatched August IT. 
The larve were apparently half-grown by August 23, and 
began pupating August 31 to September 4. 

At the same time (August 7) a large number of larve of all 
sizes, and pupz in all stages of development, were found on 
the under side of the leaves among the rape. The larve appar- 
ently sought out the moist places near the ground. These 
plants were infested with Myzus persicae but the aphids present 
at this time were fewer in numbers than the predaceous larve. 
It seems to me likely that here is a case where an infestation 
of aphids, which must have been severe to mature so many 
hundreds of larve, had been all but exterminated by the pre- 
daceous larve. This opinion gains confirmation from the fact 
that many of the pupz present were undersized and somewhat 
misshapen, such as often results from starving larve. The 
larvee collected were placed in all conceivable situations to see 
if possibly they might feed on some other food; but all foods 
were refused except aphids. They showed a preference for 
Myzus persicae and Aphis cornifoliae from Cornus. Fed on 
these aphids in captivity the larve pupated between August 7 
and 11, and adults or parasites emerged August 14 to 18. 

Of larve collected August 16 two pupated August 24, one 
emerging as adult August 28 the other August 31; another 
pupated September 4 and emerged as adult September 9. 

Egg. (Fig. 30-1, 2, 3). Of the usual Syrphid shape, sub-cylindrical, 
a little broader and more rounded at one end, narrower and truncated at 
the micropylar end. The dimensions of 56 eggs from several different 
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females were as follows: The length ranged from .8 mm. to 1.057 mm., 
with an average of .96 mm.; the maximum width ranged from .315 mm. 
to .4 mm. with an average of .36 mm. Figure 30-7 and 2 is from camera- 
lucida drawings of three masses of eggs as found in nature. The 
sculpturing on the egg-shell (Fig. 30-3) consists of irregularly-shaped 
‘elevations 5 to 10 times as long as broad and separated by depressed 
areas several times their width. Each elevation has around its border a 
varying number (commonly about a dozen) of short, irregularly-sized 
and unsymmetrically-placed, lateral extensions. Forty-five to fifty of 
these elevations occur end to end the length of the egg, and eighty to 
ninety side by side around its circumference. Color: chalk white. 
Larva. (Fig. 30-4, 5, 6). Length when well extended 8 to 9 mm., 
width about 2.5 mm. Color saturate lettuce-green, a little more yellow- 
ish mediad. One of the most characteristic things about this species is 
the unusual transparency of the integument and the unusual plainness 
with which much of the viscera shows through the body wall. Integu- 
ment finely papillose but without vestiture. The segmental spines con- 
sist of a fleshy, sub-conical base surmounted by a slender blunt peg of 
about equal height, the whole small, light-colored, entirely inconspicu- 
ous. The greenish color is usually entirely obscured mediad, from a little 
in front of the middle, backward, by a black mass of visceral matter. 
This mass extends nearly half the total width but is overlaid on each 


side by several longitudinal chains of whitish, adipose cells, which ex- — 


tend throughout about the posterior two-thirds of the body. Between 
the latter is a longitudinal, pulsating heart-line——entirely dull black 
except where it is crossed by folds of the intestine. Laterad-of the 
several whitish chains of cells, and to some extent among them, the 
black again appears. Near the mid-dorsal line in the second fourth of 
the body on each side is a single chain of black polygonal cells. The 
lateral third of the body and all of the anterior end entirely greenish, 
except for a slender white line on each side formed by the longitudinal 
tracheal trunks, which run from anterior ‘to posterior spiracles. These 
trunks give off fine superficial branches mediad at each segment. 

The transverse folds of the integument and the division into somites 
are inconspicuous, as are also the antenne and anterior spiracles. The 
latter are a little more than usually elongate and conical. The double 
A-shaped mouth-parts may be seen through the segments at the anterior 
end or terminally when extended. There is a pair of heavy, black, 
lateral mouth-hooks. Just in front of the posterior respiratory organ, 
between the two tracheal trunks, is a mass of very finely-divided white 
filaments (tracheze?) especially noticeable when the larval skin is moist. 

The posterior respiratory process is about .3 mm. broad at the end, 
about .17 mm. in depth, and elevated above the surface of the last seg- 
ment only to a length of about .1 mm. or .t2 mm. Circular plate evi- 
dent; the three pairs of spiracles unusually short, less than twice as 
long as broad,—os mm. long by about .03 mm. wide. The inter- 
-spiracular ornamentation consists only of four pairs of short, rounded 
nodules. A moderate emargination between the two stigmal plates. 
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Superficially the larva resembles most closely those of 
Sphaerophoria cylindrica or Allograpta obliqua (q. v.) being 
about the same size and similar in color and structure. How- 
ever, besides the greater transparency of the integument in 
this species, Melanostoma mellinum can be very certainly sepa- 
rated from the other two species; first, by the shorter, more 
nearly sessile, posterior respiratory organ which is less than 
half as long as broad, whereas in Sphaerophoria cylindrica and 
Allograpta obliqua it is considerably longer than broad; sec- 
ondly, by the greater length of the individual spiracles on the 
posterior respiratory process in S. cylindrica and A. obliqua. 
In M. mellinum the slit-like spiracles are less than twice as 
long as broad, while in the other two species they are each at 
least three times as long as broad. 

Puparium. (Fig. 30-7, 8, 9). Length 6 to 7 mm., width about 2 mm. 
to 2.25 mm., height about 1.7 mm. to 2 mm. Usually broadest and 
highest about the anterior fourth. Very moderately elevated, the pos- 
' terior half of the body being especially attenuated, the dorsal line 
descending very gradually to the posterior respiratory process. Color 
dilutely greenish or yellowish. The larval skin retains its great trans- 
parency in the puparium so that the developing imago is quite plainly 
discernible. On this account this is one of the very few puparia of the 
aphidophagous type on which anterior pupal spiracles or cornua can 
be detected. These (Fig. 30-7 A) are located near the cephalo-dorsal 
corner of the puparium and appear as mere specks even at moderate 
magnification, being about .o25 mm. across. Hence they would be entirely 
‘obscure (as they are in most related species) if it were not that the 
relatively large tracheal trunks leading from them to the prothorax of 
the nymph can be discerned through the puparium. 

When highly magnified (Fig. 30-8, 9) the pupal respiratory cornuum 
is seen to be a nearly cylindrical elevation, a half longer than broad 
and the end differentiated into eight denticles, evenly distributed and not 
contiguous, around the circumference of the apex and extending a short 
distance down the sides. Each denticle oval in outline, several times as 
long as broad. 

Adult. (Fig. 30-10, 11, 12, 13). Length 6 to 7 mm. A brilliantly 
shining, metallic black species with bright yellow spots on the abdomen; 
facial tubercle small; hind metatarsi not thickened 

In the male the frontal triangle a little prominent with a pit in the 
middle; in the female the ftons with a broad shallow transverse de- 
pression. Frons and face shining, whitish-dusted on the sides. Antenne 
yellow to black, usually brownish on upper half, yellowish below except 
at tip of third segment, arista very briefly and short pubescent, nearly 
bare, yellow at the base. Abdomen in the male (Fig. 30-73) about four © 
times as long as broad, dull black with three pairs of yellow spots; the 
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first pair on the middle of the second segment, inner ends rounded; the 
others at the basal corners of the third and fourth segments, sub- 
quadrate, a little longer on the median side extending broadly over 
the margins. In the female the abdomen (Fig. 30-72) is shorter and 
oval, shining, with four pairs of orange spots the first pair small, iso- 
lated, near the middle of the segment; the third and fourth pairs sub- 
triangular, touching the anterior margins, the posterior point rounded, 
the spots (either isolated or) narrowly reaching the side margins at 
the extreme base of the segment; the fifth segment with a pair of small 
slender basal spots. Legs variable, yellow to black. 


SPHAEROPHORIA CYLINDRICA Say. 


(See also 33, p. 53& and 35, p. 59). 

This is an exceedingly common, and one of the most valu- 
able aphidophagous species about Orono, and probably through- 
out North America. It has a variety of species of prey and 
may be expected in almost any colony of aphids. 

Partly grown larve were taken June 17 from among Aphis 
viburnicola on Viburnum opulus; were full grown by June 28, 
in puparium June 30 and emerged as adults July 7. Other 
larve collected from the same source June 25, pupated July 2 
and emerged July 9. ; 

On July 7 four larve and one pupa were collected on Rose 
among Macrosiphum solamfolu, but all were parasitized. 

A small larva collected July 14 among Aphis rumicis on 
Evonymus alatus was full grown and pupated July 24, emerging 
July 30. On the same date larve were collected from Myzus 
cerast on wild cherry and a pupa from Phorodon humuli on 
plum. The former pupated July 17 and all emerged July 22. 
On July 16 a pair were taken in coitu about blossoming turnip 
at 10 A.M. By 3 P. M. of the same day the female was ovi- 
positing which continued until the death of the female on 
July 19. By the latter date many of the eggs were hatching. 

July 26 two parasitized larve were taken from Aphis 
cerasifolu on Prunus virginiana and July 28 two puparia from 
the same host, the flies emerging August 3 and 6. July 31 a 
puparium was taken from flowering currant, the adult emerg- 
ing August 7. And on the latter date larve and pupze were 
found in all stages of development on rape, sparingly infested 
with Myzus persicae. Adults from these puparia emerged 
August 14. 
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Egg. Of the usual shape, less pointed anteriorly than that of Allo- 
grapta obliqua (Fig. 31-61, 62). Length of twelve eggs measured, ranged 
from .QI mm. to 1.015 mm., with an average of .958 mm.; the maximum 
diameter from .32 mm. to .37 mm., the average .34 mm. Color, chalk 
white, sculpturing similar to that of A. obliqua (Fig. 31-63) but the ele- 
vated bodies a little shorter and broader than in that species, about two 
or three times as long as broad; distance between bodies about half 
their width; number of arms around each, 12 to 20; rather short, not 
much branched, many ending at half the distance across the intervening 
space. Number of bodies around the egg at the middle about 50; number 
the length of it about 30. 

Duration in the egg stage about two or three days. The 
eggs are laid singly at short, varying intervals of time. In 
captivity the female always moved about after each egg was 
laid before depositing another. The actual process of placing 
the egg is speedily accomplished, the egg slipping out of the 
much extended ovipositor very quickly. The end is touched 
to a leaf where the “glue” fastens it and the ovipositor is then 
quickly drawn away from it, retracted, and the fly crawls away 
some little distance when the process is repeated. In the field 
the insect flies about from place to place, occasionally resting 
briefly on the under side of a leaf for the deposition of an 
egg.. This habit of scattering the eggs of aphidophagous 
species is of value in preventing the too great congregation of 
larvee and consequent scarcity of food. In captivity the insect 
frequently rested and manipulated the extended ovipositor with 
her hind legs, rubbing the metatarsi over it. Whether this is 
a natural habit or induced by some artificial condition (as, pos- 
sibly, contact with the sugar solution supplied as food) I ao 
not know. The female laid eggs at the following rate: 4 
minutes, 74 minutes, 4 minute, $ minute, 21 minutes. About 
60 eggs were laid by a female taken im coitu and kept confined. 

Larva. (Fig. 31-76). Length 9 to 10 mm., height 1.25 mm., width 
2.25 mm. Elongate oval, tapering at anterior end, somewhat truncate 
except for respiratory appendage at posterior end, depressed. Outline 
irregular, dorsal integument much wrinkled transversely, and with lateral, 
longitudinal carine. Color pea-green with two, narrow, longitudinal, 
white stripes, laterad of and paralleling the rather conspicuous -dark 
heart-line. The stripes attenuated and confluent a little before the an- 
terior end, not reaching the respiratory appendage posteriorly. Respira- 
tory appendage brownish black at the tip. The skin papillose, bare 
except for the usual segmental bristles which are here short, light- 
colored and inconspicuous. There are a number of poorly defined pro- 
leg-like projections of the body on the ventral side. The mouth-parts 
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(Fig. 31-77) consist of three pairs of hooklets in addition to the pair 
of jaws. One pair of hooklets is short and heavy, triangular, lateral in 
position (Fig. 31-77 d), the other two pairs, situated close beside the 
jaws (c), are slender, elongate, slightly curved. The jaws (b) are of 
the usual type but U-shaped rather than V-shaped, the shoulders rather 
prominent, with a median, terminal, pointed projection. 

The antenne (Fig. 31-77, a), and anterior spiracles are rather well 
elevated. The latter on a fleshy base with a prominent constriction 
beyond the middle showing at the apex a small number of rounded teeth 
or lobes about three larger and three smaller ones, (Figs. 31-74, 75). 

The shape, color and general appearance is very similar to 
the larva of Allograpta obliqua. 

The two species can, however, be very certainly and definitely sepa- 
rated on the basis of the posterior respiratory appendages. These are 
about the same length and other dimensions; the difference lies in the 
distal end. As described in Allograpta obliqua the two tubes are 
slightly divergent at the tip making them broader here than at mid- 
length, and bear between each two spiracles a short, but readily visible, 
spur-like elevation continued as a slight ridge down the side of the 
tube. In Sphaerophoria cylindrica the end of the tube is very nicely 
and evenly rounded off; the spiracles very slightly elevated; the two 
tubes slightly emarginate but not at all divergent, and all trace of 
inter-spiracular spines or projections lacking. The posterior respiratory 
appendage .35 to .415 mm. long, .31 to .335 mm. wide, .15 to .175 mm. 
high. The median spiracle about .065 mm. long. The circular plates 
035 to .04 mm. in diameter, their inner margins about .065 mm. apart. 
With the aid of a good hand-lens one can always separate these two 
species at a glance when the characters have once been fixed in mind. 
(See Figs. 31-72 and 73 and compare Fig. 31-66 and 68). 

Larve were taken almost continuously from mid-June to 
mid-August and probably occurred before and after these dates. 
The duration in the larval stage appears to be about two weeks. 

Puparium (Fig. 31-78). Length, exclusive of respiratory process, 
about 5.3 mm., height about 2 mm., width about 2 mm. In general 
shape, color and appearance so similar to A. obliqua as scarcely to per- 
mit of separate description. The puparium is generally less strongly 
elevated on the posterior part. The characters of the posterior respira- 
tory appendage, however, remain as in the larva and will always serve 
to distinguish these two species. — 

Puparia were taken from June 30 to August 7. In all cases these were 
found glued by the posterior part of the venter to the leaves of the 
host plant. The duration in the pupa stage ranged from 5 to 9 days. 

Adult (Fig. 31-71). The following description adopted from Willis- 
ton (62, p. 105) applies 'to the adults reared from the above described 
larve and pupe. Length 6 to 8mm. 6. Face and front light yellow, 
shining; tubercle somewhat fuscous. Antenne reddish yellow. Dorsum 
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of thorax dark greenish olivaceous with a yellow lateral stripe, indis- 
tinct or wanting back of the suture. Pleurz with light yellow spots as 
shown in Figure 31-77. Scutellum sulphur yellow. Abdomen slender, 
second segment with a broad yellow cross-band in the middle, and a 
brown or black band in front and behind, not reaching the lateral 
margin. Remaining abdominal segmenits variable, third with a broader 
yellow band and more narrowly brown or blackish in front and behind. 
Hypopygium wholly reddish-yellow, globose, with a tuft of pile below 
in front. Legs yellow including the coxe. 

@. Front shining black, yellow on the sides below; yellow lateral 
stripes of thorax extending only to the suture. Abdomen moderately 
broad, shining black, with the extreme lateral margins continuously 
vellow and a moderately arcuate, entire, yellow band, reaching the 
ye'low on the sides, on each of the segments from two to four inclusive. 
These bands cover about one-third the length of the segment. Fifth 
segment with a similar but slenderer yellow band interrupted in the 
sniddle. Sixth segment yellow with some black on the disk. In other 
respects as in the male. 


ALLOGRAPTA OBLIQUA Say. 


(See also 33, p. 533 and 35, p. 58.) 


This species which ranges throughout much of this country . 


and is often common, was very rare about Orono during 1915, 
being represented in the collections by a single male taken 
about blossoming cabbage, July 29. The immature stages were 
not-encountered. However, on account of its close resemblance 
to Sphaerophoria cylindrica and Melanostoma mellinum, and 
the certainty that it does occur here, the following brief descrip- 


tions are included from the author’s Ohio report (33). 

Egg. (Fig 31-67, 62, 63). Elongate oval in outline, narrowing to 
the roundly-pointed anterior end and the truncate micropylar end. 
Length about .8 mm., diameter about .3 mm. Color chalk white, with 
the usual microscopic sculpturing (Fig. 31-63). The main bodies of the 
elevations are broader than in Syrphus americanus, three or four times 
as long as broad; sub-oval, the arms thicker and shorter than in S. 
americanus, usually about fifteen around each body. The depressed 
space between the bodies about two-thirds as wide as the body. About 
28 of these elevated bodies the length of the egg; about 55 around it at 
the middle. _ 

Larva. (Fig. 31-65, 66, 67, 68). When just hatched (Fig. 31-65) the 
larve have a length of 1.2 mm., width .25 mm. They are irregular in 
outline, nearly cylindrical, broadest near the middle; feeble and inactive. 
Color whitish, with a yellowish or greenish tinge. The usual small, 
fleshy, conical, segmental elevations are present, twelve to each segment, 
but no bristles were discernible on them. The posterior breathing 
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appendages are rather prominent, longer than in a young larva of S. 
americanus, and light in color like the rest of the body. Their tips are, 
at first, rather remote from each other though with subsequent growth 
and their greater elevation above the general body surface they become 
contiguous. The two longitudinal fat bodies are discernible as a white 
line on each side of the dorsal blood-vessel which is more prominent 
in the posterior half of the body. The skin is faintly wrinkled trans- 
versely. 

From this condition there seems to be a gradual growth until the 
larva, when full-grown has reached a length of about 8 mm., width 
2 mm., height 1.25 mm. It may then be described as follows: Shape 
elongate oval, but much more pointed at the anterior end when extended 
The outline is somewhat irregular due to folding and wrinkling of the 
skin. The posterior end is rounding, truncate except for the projections 
of the posterior breathing organ; (Fig. 31-66). 

Color green, with two longitudinal white stripes. This color is due to 
colored visceral bodies which show*through the transparent skin. Along 
the mid-dorsal line for two-thirds the length can be seen the narrow, 
dark, pulsating blood-vessel. It is irregularly limited at the sides by a 
narrow mass of greenish, fatty globules changing gradually to whitish. 
This whitish adipose matter forms the two prominent longitudinal white 
stripes, .2 or .3 mm. wide and extending to within a few millimeters of 
either end where they become much attenuated. The rest of the body, 
except the appendages is green, darker on the sides. The breathing 
tubes are light brown, black at the tips where the spiracles are located. 

The skin is finely papillose when magnified, bare except for the seg- 
mental bristles which are light in color, not elongate and not conspicu- 
ous. The outer pair of mouth-hooks (Fig. 31-67, c) is present. The 
posterior respiratory appendage is prominent, elongate, about .5 mm. in 
length, .33 to .4 mm. in breadth and a little less than .2 mm. in height; 
the two fused tubes diverging slightly at the extreme tip (Fig. 31-66, c; 
68). The median spiracle .o8 to .o9 mm. long, about .o15 mm. broad, 
the carina bearing the spiracle about three times as long as broad. The 
circular plates about .o5 mm. in diameter, their inner margins about .o8 
mm. apart. There is a short, but distinct, spur-like nodule on each 
interspiracular space, which is continued down the side of the tube as 
a more or less evident ridge. 

Puparium (Fig. 31-69, 70). Dimensions, average of eight: Length 
about 5.25 mm., maximum breadth 2.5 mm., maximum height 2.3 mm. 
This neglects the breathing tubes at the posterior end of the body 
which may project .5 mm. farther posteriorly or be directed more dor- 
sally. 

The puparium is broadest and deepest in front of the middle, the 
anterior end bulbous; strongly and evenly depressed and compressed to 
the posterior end, the posterior elevation very gradual. (See Fig. 31-69 
and 70). 
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The color in this stage changes very decidedly during the develop- 
ment of the nymph within the translucent puparium. The color being 
due almost entirely to the inclosed matter is consequently at first the 
color of the larva—light pea-green with a brownish remnant of the 


dorsal blood vessel and, at the sides of this, the two whitish lines. The 


flattened posterior end of the puparium, including the breathing tubes, 
however, is light testaceous brown, the tips about the spiracles black. 
Midway on the length of the breathing appendages is a dark brown 
ring. : 

As the pupa develops within, the color changes, gradually losing all 
trace of the green and assuming more and more the colors of the adult. 
The first thing to be noticed is the reddish brown color of the eyes 
replacing the green in the anterior third of the pupa. Later the black 
and yellow abdominal markings become apparent. 


The puparium is smooth, bare; the segmental spines inconspicuous. ~ 


The breathing tubes as in the larva, prominent sub-cylindrical. The 
wrinkles of the skin often remain rather prominent. 

Adult. (Fig. 31-64). Description after Williston (62, p. 06). “do. 9. 
Length, 6 to 7 mm. Face yellow, often with a bluish reflection, slightly 
brownish on the tubercle. Frontal triangle yellow; front in the female 
shining black on the vertex, continued as a broad stripe (broadest 
below) to the antennz; on the sides the yellow of the face continues 
up along the eyes nearly to the ocelli. Antenne reddish-brown, black- 
ish on the upper part of the third joint. Thorax deep shining green, on 
the sides with a yellow stripe reaching from the humeri to the suture, 
where it is sharply truncate; post-alar callosity also yellow. Scutellum 
wholly light yellow, faintly reddish on the disk; pile black.. Abdomen 
black or brown; first segment, except a slender transverse spot on each 
side behind, yellow; second segment with a slender yellow anterior 
fascia, and a broader one in the middle, about a third of the width of 
the segment; straight and but slightly widened at the sides; third seg- 
ment with a broad arcuate band, not quite touching the posterior angles 
on the sides; fourth segment with two slender parallel stripes, leaving 
a slender black stripe between them, on each side a broader, oblique, 
oval spot, touching, or narrowly separated from the anterior end of 
the yellow longitudinal stripe; and reaching to the posterior angles; fifth 
segment similar, but the side spots less oblique. Legs light yellow; last 
three joints of all the tarsi, the hind tibie, except the base and a middle 
ring, and a ring on outer part of hind femora, brownish. ‘Wings hyaline, 
veins black.” 


SyrPHUS AMERICANUS Wiedemann. 


(Seetalso, 3251p. 477,andess posse) 
This American Syrphus-fly apparently ranges throughout 
North America and ranks along with Sphaerophoria cylindrica 
as one of our most valuable predaceous forms. The larve have 
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been found preying on the following aphids in this State: 
Aphis pomi on apple; Pterocomma flocculosa on willow; 
Symdobius oblongus on white birch; Aphis spiraecola on 
spiraea; Schizoneura lanigera on apple and Muicroparsus 
variabilis and Chaitophorus viminalis. The larve were com- 
mon during late July and early August. Pupz were noted July 
29 to August 2, the adults emerging ten to eleven days later. 
The office records show that larve, pupz and adults occur in the 
State almost continuously from mid-June to mid-September 
at least. 

Egg. (Fig. 32-41, 42, 43). Elongate-ovate in outline, sub-cylindrical, 
narrower and truncate at micropylar end, nicely rounded off at the oppo- 
site end, broadest in front of the middle (Fig. 32-42); somewhat flat- 
tened to the surface to which it is attached, slightly humped or rounded 
up above (Fig. 32-47). Length about 0.9 mm., diameter at middle 
about 0.3 mm. Color chalk white. 

The sculpturing of the chorion consists of microscopic projections of 
the surface arranged in lines running longitudinally-obliquely around 
the egg. Each projection consists of a long, slender, irregular body 
(seven or eight times as long as broad) sometimes bent, with about 
twelve to twenty slender arms reaching out in all directions from it. 
The space between these bodies is roughly a half wider than the body 
itself. Into these spaces the arms project, most of them meeting 
similar projections from the same or another body, many branching so 
as to form a delicate network of slender white arms between the larger 
bodies. Figure 32-43 is a fair representation of a small part of the 
surface of the egg-shell, highly magnified. The projections are chalk 
white, the depressions between them shaded, appearing grayish or yel- 
lowish. The bodies are of such a size that one may count about 25 the 
length of the egg and about 50 around it, transversely. 

Larva. (Fig 32-45, 46, 47, 48, 49, 50). Just after hatching (Fig. 32- 
45), length 1.2 mm., width 2mm. to 3 mm. Shape sub-cylindrical, 
broadest at the posterior end, narrowing evenly to the anterior end, 
not enlarged in the middle. Color light yellow or with a greenish 
tinge. Body surface wrinkled, the sides irregular. Segmental spines 
on the fourth to eleventh segments, inclusive, and the dorso-lateral ones 
on the third segment, very long, slender, black; giving the young larva 
a very hairy appearance, so far as I know characteristic of this species. 
The posterior breathing appendages short, slightly divergent (Fig. 32- 
45, a). No integumental vestiture. Dorsal blood-vessel faintly dis- 
cernible in the posterior half of the body. During subsequent growth 
these slender segmental hairs are replaced by shorter, stouter, more 
spine-like bristles; the posterior breathing appendages are slightly ele- 
vated becoming united on the median line; and minute black spines 
appear all over the dorsal surface of the body. 
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Mature larva: Length about 11 mm., width about 2.5 mm., height 
about 2 mm. (Fig. 32-46). Compared with many other aphidophagous 
larve this species is noticeably elongate, slender, with more nearly 
parallel sides. Segments 6 to 11 of nearly equal width, the twelfth 
narrower and much depressed. Anterior to segment six the body tapers 
evenly to the mouth-parts when extended, or rounds off at segment four 
when at rest, with the head segments retracted. Body-wall prominently 
wrinkled and with the usual two longitudinal carinze at each side. 
General color yellowish, or salmon-brown, marked with black and 
white. The whitish markings consist of a transverse, rectangular bar 
on each segment, from six to eleven, and a narrow line along each 
side of the larva in the dorsal lateral carina. Interrupted by the 
transverse white bars at each segment, is the mid-dorsal heart-line, 
consisting of six elongate, wedge-shaped, black marks, broadly mar- 
gined with brown. Laterad of the brown are other prominent black 
blotches extending obliquely outward and back to the whitish lateral 
carine. The anterior two or three segments unmarked with black or 
brown, light greenish-yellow in color. The amount of brown color 
variable, frequently covering the entire dorsum except the heart-line 
in segments ten to twelve. 

The entire dorsum of the larva covered with short, close-set, black, 
integumental spines. The segmental hairs larger but light in color and 
not conspicuous, situated on slight elevations. 

The posterior breathing appendages on the dorsum of the last seg- 
ment, (Fig. 32-46, c; 49; and 50) are short (0.2 to 0.25 mm. long) and 
nearly twice as broad (0.4 to 0.5 mm.) ; divergent for half their length; 
the dorsal spiracular spines (Fig. 32-49 and 50, a) moderately long, 
sharply conical, with a very small lateral sub-basal spur. The six 
elongate spiracles (b) are irregularly and considerably curved, about 
0.2 to 0.25 mm. long, the median one on each side nearer to the ventral 
than to the dorsal one. 

The anterior prothoracic spiracles on the third segment (Fig. 32- 
46, b; 47, a) are small,, subcrescent shaped, the lip of the spiracle 
marked by nine rounded, tooth-like lobes, (Fig. 32-48). 

The mouth-parts (Fig. 32-47, c, d, e) consist of the usual pair of 
beak-like jaws (c, d) and three pairs of mouth-hooks (e). The jaws 
are A-shaped, sharp, slightly hooked at the tip, somewhat shorter than 
usual, the dorsal extending slightly beyond the ventral when apposed. 
The latter has a ventrally projecting basal spur on each side. The 
mouth hooklets are unequal in size the outer pair largest; the other 
two pairs are situated close beside the jaws, the dorsal ones heavier, 
the ventral pair small, slender. i 

Puparium. (Fig. 32-51, 52, 53, 54, 55, 56). Dimensions, average of 
15: Length 6.5 mm., height 2.5 mm., width 2.6 mm. The head seg- 
ments of the larva are retracted ventrally so that segments 3 to 5 lie 
at the anterior pole and the tip of the mouth-parts (terminal in the 
larva) are about 0.5 mm., back on the ventral side. The wrinkling of 
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the skin, characteristic of the larva is largely lost, due to the inflation. 
The vestiture remains as in the larva, the segmental spines inconspicu- 
ous, but the exposed parts of the wrinkles of the larva, densely cov- 
ered with very small, short, sharp, black spines. Sometimes this gives 
a rather prominent transverse banding of black where the spines are 
thickest. 

The posterior three segments are proportionately less inflated than 
the middle ones. Shape from dorsal aspect ovate with the last seg- 
ment and its respiratory appendage projecting; very slightly broadest in 
front of the middle, nicely rounded out in front. From the side 
(Fig. 32-56) the anterior and dorsal. inflation is evident; the puparium 
is not strongly elevated posteriorly, being convexly depressed gradu- 
ally from about the middle. From in front the puparium appears nearly 
circular in outline, very slightly flattened ventrally. 

Color of the puparium, empty: pale brown, transparent; with pupa 
enclosed: variable, darker brown, strongly tinted with salmon. A day 
or two before emergence the prominent colors of the adult become 
plainly visible. 

Adult. (Fig. 32-44). Description after Wiedemann (61) and Osten 
Sacken (39, p. 145). 

6. 2. Length 8 to 10 mm. Female. Face yellow, in certain positions 
with a pearly luster, with a brown stripe in the middle, which begins at 
the oral margin but does not reach the antennez; the latter brownish- 
black, reddish on the underside of the third joint. Cheeks blackish, 
but separated from the mouth by a narrow yellow border, which on 
the underside of the mouth completely cuts off connection between the 
black color on both sides. Front brownish bronze color, powdered with 
yellow on each side. Immediately above each antenna there is a 
brownish spot sometimes continued above into an indefinite black stripe, 
vertex metallic bronze or black, eyes bare. Thorax metallic greenish 
black, unstriped; with scattered luteous pile; on the sides, in front of 
the base of the wing, yellowish; elsewhere metallic green; scutellum 
metallic yellow, with a bluish reflection and sparse yellow pile. First 
abdominal segment metallic blue; the rest of the abdomen black with 
bright yellow cross-bands. The first abdominal cross-band is not 
interrupted but co-arctate in the middle; its ends do not touch the 
‘margin of the abdomen, but are separated from it by a niarrow black 
border; sometimes a brownish mark in the middle of this band gives 
it the appearance of being sub-interrupted. The second cross-band is 
nearly as broad as the black cross-band between it and the next yellow 
band; it is usually perfectly straight (in some specimens the hind mar- 
gin is gently sinuate); its ends do not touch the lateral margin of the 
abdomen; they are cut obliquely, forming a sharp angle anteriorly, and 
a rounded one posteriorly; the former almost touches the margin of 
the abdomen. The third band is similar to the second, only its hind 
margin is more perceptibly arcuated. The posterior margin of the 
fourth segment has as usual, a narrow yellow border; the fifth likewise, 
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and two yellow spots at the base besides. femora yellow; the four 
anterior ones in some specimens brownish at the extreme base only; 
the hind pair with a more or less distinct brown ring on the distal half; 
four anterior tibize and tarsi yellow; the hind tibize sometimes with a 
brownish ring, the hind tarsi brownish. 

Male (Fig. 32-44). Front yellow, with a more or less distinct brown 
spot above each antenna; cross-bands on the abdomen broader than in 
the female, and distinctly broader than the black interval between them; 
posteriorly, they are often nearly straight, sometimes distinctly arcuate,’ 
especially the third band. The yellow spots on the second segment 
are not coalescent, but separated by a narrow black interval (in some 
specimens sub-coalescent); the fifth segment is yellow, with a black 
spot in the middle. The four anterior femora are black at the base; 
the hind femora are usually black, with a yellow tip; sometimes there 
is a trace of yellow at the base; hind tibie usually with a brown ring 
in the middle. 


SyrPHUS TORVUS Osten Sacken. 


(Seeralso 30; ep) 24 andes 25) paisa) 

Common to abundant throughout June and first half of July; 
rare during late July and throughout August. Reared from 
among Aplus spiraecola on spiraea and Phorodon humuli on 
plum seedlings. Hundreds of adults were noted about these 
colonies, feeding on the honey-dew secreted by the aphids. 
One male in the collection bears the label: “Hibernating 
puparium under leaves, Houlton, Maine, May 7, ’07.” 

Larva (Fig. 33-10, 11, 12, 13). Length, 10 to 12 mm., width 3 to 4 mm., 
height about 2 mm. Shape sub-cylindrical, tapering rapidly in front 
to the mouth-parts, slightly narrowed but blunt and emarginate at’ 
posterior end; integument raised into numerous transverse folds con- 
tinued laterally into a distinct longitudinal keel on each side (Fig. 33-10). 
First three body segments small, retractile, gradually thicker; next 
eight sub-equal; terminal segment flattened, bearing on its dorsal sur- 
face the posterior respiratory process (Fig. 33-70, b; 13). The spiracles 
narrow, elongate, nearly straight. The interspiracular ornamentation 
of slightly elevated, inconspicuous ridges. Circular plate dorso-mediad. 
Mouth-parts (Fig. 33-17) with a prominent pair of lateral mouth-hooks 
(c). Between the second and third segments dorsally is a pair of 
small brownish anterior spiracles (Fig. 33-70 a, II g); conical, the semi- 
circular slit guarded by seven rounded teeth (Fig. 33-72). 

The general color of the larve is brown pink. The integument is 
tough but transparent; naked but very finely papillose. The black mid- 
dorsal blood-vessel is prominent and in the living active larve the 
blood may be seen pulsating regularly from posterior to anterior end. 
Laterad of this blood-vessel are two long yellowish bundles of fat, 


SYRPHIDAE OF MAINE. 241 


irregularly outlined, extending practically the full length and varying 
in width. ‘At the approach to metamorphosis these adipose masses in- 
crease in extent sometimes covering nearly the entire dorsum except 
the blood-vessel. At times also the body fluid invades more or less the 
fatty bodies appearing as outlying pulsating pockets. 

Puparium (Fig. 33-14, 15). Length 8 to 8.25 mm., width 3.5 to 4.3 mm., 
height 3.75 to 4 mm. Testaceous brown, naked, smooth except for 
slight remains of the transverse wrinkling of the larva. Broadest in 
front of the middle, nicely rounded in front, descending rapidly at 
the posterior end to the projecting respiratory process. 

Adult (Fig. 33-9, 16). Length J, 9, 10 to 12.5 mm. Description, 
slightly modified after Osten Sacken (39, p. 139). 

Female (Fig. 33-9): Face and cheeks yellow, a faint grayish spot 
on the cheeks under the eyes. Front and vertex shining black with 
black pile; the front on both sides along the eyes with a broad border 
of yellowish pollen sometimes meeting the similar border of the oppo- 
site side. This pollen continues in dilute form down the sides of the 
face crossing narrowly beneath the antenne. Eyes pubescent (in many 
specimens the pubescence is very much rubbed off and very difficult to 
perceive). Anttennz-inserted beneath a double arched ledge of front. 
The dark color of the front begins immediately above their root 
forming a blackish brown arch with a projecting angle in the middle. 
Antenne dark brown; third antennal joint below and the bare arista 
‘sometimes more or less reddish. Face in profile perpendicular beneath 
the antenne produced but little below the eyes, slightly concave 
beneath the antenne to oblique tubercle, receding below (Fig. 33-16). 
Thorax dull greenish with but little luster; in well preserved speci- 
mens with three faint dorsal longitudinal darker stripes, divergent 
posteriorly; scutellum dull yellowish with a slight bluish reflection. 
The black pile of scutellum and dorsum of thorax changes to yellow 
on the sides of the latter where it is also much thicker and longer. 
Third longitudinal vein nearly straight; anterior cross-vein a third of 
the way from base to apex of the discal cell; anterior outer angle of 
first posterior cell acute. Entire sub-costal cell brown; root of wings 
as far as humeral cross-vein and the costal cell slightly tinged with 
brown. Legs slender; coxze and basal third of femora black; on the 
hind pair the black reaches beyond the middle of the femora; hind 
tibiz often with a brownish ring; four anterior tarsi brown the root 
of the first joint often reddish; hind tarsi dark brown. 

Abdomen oval slightly broader than thorax; about twice as long; 
with three prominent yellow cross-bands, the first interrupted in the 
middle, all attaining the lateral margins. First segment entirely black; 
second segment with a yellow elliptical spot about the middle on each 
side prolonged usually as a narrow neck which reaches forward and 
touches the margin. Third and fourth segments each with a yellow 
cross-band on its anterior half, the hind margins of these bands very 
gently biconvex with a very shallow sinus at the middle; on each side 
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the cross-bands are attenuated and curved forward so as to reach the 
anterior margin of the segment. The band on the fourth segment 
also touches its anterior margin in the middle, while that on the third 
is more remote from the anterior margin; the black interval between 
the bands is twice as broad as the bands. The fourth and fifth seg- 
ments have yellow posterior margins, the fifth usually with two yellow 
spots on each side at the anterior margin. 

Male. “Similar to the female but abdominal cross-bands broader, 
the biconvexity on their hind side stronger, and the sinus in the middle 
deeper; the gray spot on the cheeks under the eye often larger, some- 
times occupying a considerable portion of the cheek; the brown ring 
on the hind tibie usually expanded so as to reach the tip of the tibie. 
The eyes (contiguous) are more distinctly pubescent, the front is beset 
with yellow pollen except a narrow black space above the antenne.” 


SYRPHUS NITENS Zetterstedt. 

Syrphus nitens Ztt. D. Scand. ii. 712 92, vili 3137 (Scaeva). 
Verr. Ent. M. Mag. v. 193; Brit. Fl. Syrph. 377, figs. 295, 296. 

Larve of this European species, hitherto not recorded for 
North America, were found on the campus of the University . 
of Maine, July 23 to August 11. Some of them’ were full 
grown on the former date, others only about half-grown on the 
latter date. They were taken among colonies of the Willow 
Grove Plant-louse (Pterocomma flocculosa Weed) on the 
branches of a willow tree. The aphids were very ravenously 
devoured. One larva under normal conditions was observed to 
destroy twenty-one of these large aphids in twenty minutes. 
Six empty, and one inhabited puparia were found glued to the 
small branches of the willow on July 26. The adult from this 
puparium emerged July 31. One of the larve collected July 
26 pupated July 27 and emerged as adult (2) August 6. 
Another pupated August 1 and emerged ( 6 ) August 12. The 
duration in the pupa stage is therefore about 10 to 12 days. 

Besides extending the known distribution of this species, 
this record is of particular interest because the larve are the 
only ones of the aphidophagous type I have seen in which the 
spiracles on the posterior respiratory process are not straight 
but remarkably convoluted (See Fig. 34-3 and 4). 

Larva (Fig. 34-1, 2, 3, 4, 5). Length about 15 mm., width about 
3 mm., height about 2.5 mm. An unusually slender, elongate species 
broadest about the eighth segment, but of nearly equal width from 


segment seven to eleven. The twelfth is nearly a third narrower and 
somewhat depressed, the posterior end squarish. Anterior to segment 
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seven the body tapers evenly almost to a point at the mouth-parts, 
when extended; when at rest the anterior three segments retracted and 
rounded off at segment four. 

‘In their natural habitat the larve were so covered with threads of 
flocculence from the aphid host as to appear light grayish in color. 
When this matter is removed the color is yellowish brown, consid- 
erably mottled with black. The most conspicuous black markings are 
due to masses of body fluids: showing through the integument; but 
others are formed by particularly thick areas of the black integumental 
spines which cover the entire dorsum, but are so minute on the venter 
that the latter appears bare. The largest of these spines about .04 mm. 
long. The arrangement of these spots 1s shown in figure 34-1, where 
only the ones due to integumental spines are shown. There are nine 
such areas on each somite, three on the middle line and three at each 
side. The integument is folded transversely, there being about five 
folds to each somite on the dorsal side. On the ventral side in 
segments five to eleven, inclusive, are nude elevations suggesting 
prolegs. The segmental spines are situated on moderate, conical eleva- 
tions and are about .I0 to .I5 mm. in length, but light in color. The 
head segments bear the antennz and mouth-parts of the kind usual in 
aphidophagous larve. There is a pair of very heavy, black, lateral 
mouth-hooks. The anterior larval spiracles on the third segment 
(Fig. 34-17) are barely visible to the naked eye. When magnified 
(Fig. 34-2) the surface is found to bear about a dozen, elongate nodules 
arranged in a semi-circle. 

The posterior larval spiracles are unique among aphidophagous larve 
so far observed. They are borne on a very short, double process rather 
more than usually emareginate distally, about half a millimeter broad, 
25 to .33 mm. long and about .33 mm. high. The slit-lke spiracles 
instead of being nearly straight are remarkably and irregularly sinuate, 
convoluted or undulated m a very ornamental manner as shown in 
figure 34-3 and 4. This extensive convolution makes the length unusu- 
ally great for the spiracles in this type of larva. Between the spiracles 
the surface of the tube is deeply comstricted so that each is situated 
along the summit of a broadly rounded carina, the most dorsal one 
the most prominent. The circular plate is only moderately conspicuous, 
about .055 to .075 mm. in diameter, their inner margins .o8 to .I mm. 
apart. The inter-spiracular ornamentation consists of small, blunt, 
rounded knobs sometimes double, entirely inconspicuous. 

On several occasions larve of this species were noted extrud- 
ing from the anus on the ventral side of the caudal segment, 
four finger-like flabelle similar to those previously described 
for Eristalis aeneus (34, p. 86) but not heretofore noted among 
aphidophagous larve. Buckton (8) considers that these organs 


have a renal function. 
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Puparium (Fig. 34-6). The dimensions of ten specimens were as 
follows: The length ranged from 7.25 to 8 mm., with an average of 
7.6 mm.; the width 3.5 to 4 mm., the average 3.75 mm.; the height 
3.6 to 4 mm., the average 3.85 mm. . The puparium bulbous in front, 
a little broader than high. The ventral line usually quite concave; 
the dorsal line well elevated, attaining its greatest height about mid- 
length. The greatest width about the anterior third, but diminishing 
very little either in height or width until within about 2 mm. of the 
posterior end; thence quite rapidly to the last segment which is com- 
monly about one millimeter wide, half a millimeter high, and a milli- 
meter long, uninflated. A prominent mid-dorsal carina, widening out 
anteriorly extends forward from the posterior respiratory process. 
The latter structure retains its larval characteristics. The color of the 
puparium is grayish-brown, with a mid-dorsal, broken, blackish line 
and an oblique lateral black stripe on the side of each segment due 
to the integumental spines. The segmental spines are easily detected, 
but remain inconspicuous because of their fineness and pale color. © 

Adult (Fig. 34-7). I reproduce Verrall’s description of this 
species in full (55, p. 377), and append some brief notes on the 
Maine specimens. : 


“Eyes bare; abdomen ovate, with undulated entire yellow bands 
which scarcely reach the side-margins; thorax shining; antenne con- 
siderably luteous but darkened above; anterior tarsi mainly yellowish.” 

“g. ‘Resembling S. mitidicollis but quite distinct; it is broader and 
flatter both on the thorax and abdomen. Face more blackish about 
the mouth-edge, until in dark specimens the whole mouth-edge, the 
jowls, and a middle facial line extending. above the central knob are 
black; on the other hand the black may be restricted in a very pale 
specimen to a narrow mouth-edge and all the jowls; the pubescence 
on the face is usually more black, and the pubescence behind the eyes is 
deep orange instead of whitish as in S. nitidicollis. Frons almost 
always with blackish spots or lunules above the antennz, but otherwise 
all yellow or orange, as is the face even up to the extreme top angle 
instead of being, as in S. nitidicollis, blackish grey on the upper part. 
Antennz much darker than in S. nitidicollis, as they are at least 
darkened above the third joint, and usually have the whole of the 
upper part and end of third joint blackish or brownish as well as. the 
upper part of the second joint, or occasionally the antenne. are alto- 
gether brownish with only obscure orange spaces beneath the joints; 
the third joint is distinctly longer than in S. nitidicollis, being on the 
inside much longer than deep after the end of the second~ joint; 
arista shorter and inserted farther from the base, with its basal joints 
more distinct, and after the basal joints more luteous and with a 
rather shorter thickened portion.” 

“Thorax brightly shining blue-black with deep orange pubescence. 
Scutellum with mostly black pubescence.” 
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“Abdomen with more. isolated and much more undulating bands, 
especially as regards the fore-maregins of the bands on the third and 
fourth segments; the spots on the second segment are either isolated, 
or only reach the side-margins at the upper corners, while the bands 
on the third and fourth segments do not quite reach the side margins 
and are beautifully undulated especially on the fore-margin; the hind 
margins of the fourth and fifth segments are less broadly orange; 
apparently the belly also gives a good distinction as S. nitens has 
isolated central black spots on the second, third, and fourth segments, 
while S. nitidicollis has only the hind margins of the third and fourth 
segments black; a very important character o¢curs in the marginal 
pubescence, which is all black after the basal corners, proving that 
normally the abdominal yellow bands do not reach the side margins 
and thereby thoroughly distinguishing it from S. nitidicollis.” 

“Legs quite distinct, as the basal two-fifths of the anterior femora 
and the basal four-fifths of the hind femora are black; the anterior 
tarsi have the three middle joints darkened, while the hind tarsi are 
usually more blackish. Pubescence behind the anterior femora almost 
all black.” 

“Wings less orange hued, the whole wing and especially the front 
part being more smoky.” : 

“0 Similar to the male, but also differing from S. mitidicollis by the 
undulating abdominal bands, darker antennz, and flatter more ovate 
shape. Vertex brilliant purple, which is extended forwards down the 
middle of the frons for a short distance, which is more obvious when 
viewed from in front but which leaves the front half of the frons 
much more yellowish than in S. nitidicollis; the dark spots or streaks 
above the antenne are small and sometimes inconspicuous; the mouth- 
edge is usually black, but there is only a trace of the middle facial 
line.” 

“Thorax brilliantly shining.” 

“Abdomen more ovate than in S. nitidicollis, with the basal pair of 
spots less sharply triangular, while the undulating bands are broader 
and may just indistinctly touch the side-margins at their upper cor- 
ners, though not enough to cause pale marginal pubescence; the peculiar 
ventral spots seem very much as in the male.” 

“Tegs paler than in the male, as in the original specimen upon which 
the species was introduced ‘as British they are entirely orange down to 
the base of the femora, but usually the basal fifth of the anterior, and 
the basal two-fifths of the hind, femora are black; tarsi as in the male.” 

“Wings rather more orange than in the male............+.++- Length 
ATOM LON eI serccie «cs, = « Rare.” 

In the Maine males the face across the knob with a black stripe, 
abbreviated much short of the base of the antennz, prominent in all 
except one specimen. This stripe is continuous with the narrow black 
margin of the anterior mouth-edge. The latter black stripes turned 
obliquely outward toward the eye, cutting off a small, triangular, yel- 
lowish spot next the mouth edge before the jowls which are again all 
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black and across behind the mouth. Pubescence behind the eyes whitish 
below, orange above. 

Spots on the second abdominal segment in most specimens quad- 
rangular rather than triangular. All the yellow bands distinctly sepa- 
rated from the side margins. The bands on the third and fourth 
abdominal segments, in both male and female, on the middle line, with 
a small anteriorly and posteriorly directed pointed projection, not shown 
in Verrall’s figure 206. 

The anterior femora are black on the basal a the hind femora 
on a little more than the basal half. 

In the females the lunate, black spots above the base of the antenne 
are rather prominent and, in one specimen, almost continuous with the 
widened black extension from the vertex. The black stripe over the 
facial knob is present but the stripes across the cheeks not developed, 
the latter yellow to the jowls. 

Hind femora entirely yellow the anterior ones black on about the 
basal sixth. The third joint of the antenne in both sexes only a little 
longer than deep after the end of the second joint. 


Dipea FasciaTA Macq. var. FUSCIPES Loew. 


(See also 30, p. 337, 34, p. 90 and 35, p. 58.) 

This species which in Ohio I have found breeding only on 
Longistigma caryae infesting sycamore and basswood, was 
found among the Willow Grove Plant-louse (Pterocomma 
flocculosa) on the University of Maine campus the last of July 
and first of August, at which time most of the larvze were full 
grown. Pupation took place about August Io. Adults were 
captured July 15 about infested twigs of green apple aphis 
(Aphis pom). 

The following descriptions are abbreviated from my previous 
publications on this species (30; 34, p. 90; 35, p. 58). 

Egg. (Fig. 29-5). Of about the usual shape; broadest about the 
middle. Length 1.3 to 1.7 mm., diameter 0.4 to 06 mm. Color chalk 
white. The chorion is sculptured in a characteristic manner. The pro- 
jecting bodies are close together, not highly elevated, each one two to 
four times as long as broad. There are 55 to 60 of these bodies length- 
wise of the egg and 80 to 100 around it at the middle. The egg of 
Didea differs from all the others I have seen in that the projecting 
bodies are not smooth on the top but each one has a small number 
(6-10) of more or less angular, irregular-shaped, pit-like depressions: 
hollowed out of it. These are so arranged as to leave between them 
an elevated part of the body with more or less parallel sides. The whole 
effect is to give the arm-like network appearance over the elevated body 
somewhat like that between these bodies, without the outlines of the 
bodies being obscured. The arms between these bodies are irregular, 
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slightly branched, for the most part rather short, sometimes long, from 
Io to 15 radiating from each body. 

Larva (Fig. 35-2, 3, 4, 5). Length, 12 to 15 mm., width 5 to 6 mm., 
height 3 to 4 mm.; testaceous brown; flattened, sub-cylindrical, blunt 
at the posterior end, tapering and obtusely pointed in front when ex- 
tended (Fig. 35-2). The head segments usually much retracted giving 
to the anterior end a bluntly rounded appearance. Each of the body 
segments, except the first two and the last, with several transverse folds 
of the integument and a transverse row of twelve segmental bristles 
each about .15 mm. long. The median and dorsal ones crown the sum- 
mits of conspicuous, conical elevations which, like the rest of the 
dorsum, are close-set with short, radiating, black, integumental bristles 
about .065 mm. long. The transverse body wrinkles are continued 
laterally into distinct V-shaped prominences bearing the dorso-lateral 
segmental bristles and forming a zig-zag longitudinal carina along each 
side of the body. The lateral segmental bristle is situated at the apex 
of a similar cone or V underlying the dorso-lateral; and in front of it 
a small ventrally-directed fold bears the two ventro-lateral segmental 
bristles on smaller spiny prominences. The lateral border has thus a 
very irregular outline of sharp angular projections. 

‘Mouth-parts with three pairs of small thorns close beside the V- 
shaped jaws. The prominent lateral mouth-hooks, found in so many 
aphidophagous species, wanting. : 

In the middle of the third segment is a pair of anterior spiracles. 
These are light brown, conical, with a semi-circular slit near the apex 
(Fig. 35-4). 

On the dorsum of the last segment is situated the posterior breathing 
organ (Fig. 35-2, b; 5). This consists of two closely apposed, short, 
cylindrical breathing-tubes, united along the middle line, slightly diver- 
gent at the tip. They are hard, black, firmly chitinized structures, each 
with three slit-like spiracles raised on radiating carinz. Dorsad near 
the middle line each is marked by a smooth circular plate about .o9 mm. 
in. diameter, their inner margins about .175 mm. distant from each 
other. The surface of the stigmal plates between the spiracles is very 
much roughened the inter-spiracular ornamentation consisting of thin 
laminate ridges, about as high as the carine, on which the spiracles are 
located; only the stummits of these ridges are indicated in figure 35-5; 
about two such ridges on each interspiracular space and continued down 
the sides of the short tube. The median spiracle at least .25 mm. in 
length and slender. 

The integument of these larve is exceedingly tough but transparent. 
The entire dorsal and lateral surfaces are beset with numerous, minute, 
short black bristles. The ventrum is bare. Along the mid-dorsal line 
for the greater part of its length the dorsal blood-vessel is visible 
through the body-wall. It is a poorly-defined, dark line with five or 
six lateral expansions. 

As the larva approaches metamorphosis the anterior segments are 
retracted, the skin becomes inflated filling out the wrinkles character- 
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istic of the larva. It rounds out anteriorly and dorsally, the point 
midway between the fourth and fifth segments coming to lie at the 
anterior pole, the mouth being shunted backward on the ventral side. 
The pupa is concealed in this indurated, inflated, sub-ovate, larval skin 
or puparium. 

Puparium (Fig. 35-6, 7). Length 9.5 to 10 mm., width 4.5 to 5 mm., 
height about 4.5 mm. Color, Roman ‘sepia, a little darker than the 
larva. Broadest a little back of the sixth larval segment, nicely rounded 
in front, tapering gradually to the last segment which remains some- 
what flattened, especially at the sides. The covering of small black 
bristles is retained and the black conical prominences become even 
more conspicuous owing to the inflation (Fig. 35-6, 7). The posterior 
breathing appendages retain the larval condition. 

Adult (Fig. 35-r). Description slightly modified from Williston 
(62, p. 89). 2 gd Length 11-15 mm. Face yellow, with a small elongate 
brownish spot on the tubercle. Front yellow, with two brownish spots 
above the antenne, or, in the female, with an inverted V-shaped brown 
stripe connected with the black of the upper part of the front. Eyes 
bare. Orbits thickly yellowish pollinose, posteriorly with a fringe of 
yellowish-whitish pile. Antenne black, the third joint at the base some- 
times reddish, elongate oval, obtusely pointed at the tip; arista reddish. 
Thorax shining greenish black, on the meso-, ptero-, and sterno-pleurze 
yellow, thickly covered with similar colored pollen and pile. Scutellum 
light yellow, translucent. Wings grayish hyaline, the base before the 
humeral cross-vein and the stigma brown; the remainder of the sub- 
costal cell and the costal cell may be brownish; third vein rather 
deeply curved near the middle of the first posterior cell. Legs brown, 
the posterior tibie and all the tarsi blackish; sometimes the legs are 
luteous, the base of femora, distal portion of tibiz, and the tarsi brown. 
Abdomen black, with four yellow cross bands, the first consisting of 
two large ovate spots, narrowly separated and reaching the lateral mar- 
gins in nearly their full width; second and third cross-bands broad 
separated from the lateral margins by a black narrow keeled border; 
they are much narrower in the middle of the segments, the front 
margin straight, touching the anterior edge of the segments; fourth 
band similar, but much smaller and attaining the margin; all the black 
is velvety opaque except the narrow posterior margin of the segments 
which is shining, dilated in the middle. 


TROPIDIA QUADRATA Say. 


This common, widely distributed species has been well known 
for many years, but no record has been made of the larval 
habits of this or any other species of the genus. No record 
had been made of its immature stages previous to the descrip- 
tion by Mr. J. R. Malloch in December, 1915 (28, p. 343), of 
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the puparium which was found floating on the water of a lake. 
The larval habit was not determined. 

On July 7, 1915, at Orono a larva of this species was col- 
lected in partially decomposed human excrement near the mouth 
of a sewer. It was apparently full grown by July 19, pupated 
between the 21st and 27th and emerged from the puparium 
August 6. . 

On July 10 a gravid female was captured at the same spot 
and enclosed with a male over a small mass of the moist excre- 
ment. By one o’clock of the same day a mass of several 
hundred eggs had been deposited by this female. By July 14, 
7 A. M., nearly all of the eggs had hatched and the young 
larvee were submerged except for the posterior respiratory 
appendage in the moisture at the bottom of the jar. The larve 
were kept in cages and were about full grown on September 9. 
Three hundred and eighty-seven eggs were dissected from the 
ovaries of a female taken about human excrement on July 21. 
On July 27 seven puparia were taken from the drier parts of 
the mass of excrement. One of them which had apparently 
just pupated emerged August 8; others from July 28 to August 
1 

Egg. (Fig. 36-1, 2 3). Sub-cylindrical, elongate-ovate in ‘outline, a 
little smaller and more truncate at the micropylar end, slightly curved 
on its long axis. The length of specimens measured varied from .82 
to .86 mm., with an average of .84 mm; the maximum diameter was 
very uniformly .255 mm. Color white, glistening. The markings or 
sculpturing of the chorion (Fig. 36-2) are characteristic, although ap- 
proached closely by Syritta pipiens (See p. 253). It consists of small, 
irregular, polygonal areas, which are slightly raised, leaving between 
them narrow, parallel-sided and rather smooth-sided channels; the 
latter connecting with each other to make a fine dark network over 
the surface of the egg. Each of the areas thus marked off is further 
ornamented on its surface with about 20 to 40 circular areoles by the 
slight depression of the’ surface between them. When viewed under 
very high power (oil-immersion objective and 3-4 inch ocular) the . 
minute circular areoles are seen to be formed by the arrangement of 
very fine finger-like elvations, (Fig. 36-r). 

The polygonal areas are of such a size that about thirty occur end to 
end the length of the egg and about fifty or sixty side by side around it. 

Egg-laying was observed from July 10 to July 21; but, since 
a good-sized larva was found as early as July 7 and since 
adults continued to emerge at least until August, the egg-laying 


250 MAINE AGRICULTURAL EXPERIMENT STATION. I916. 


period is doubtless much more extended. In the case observed 


(laboratory) the egg-stage lasted between 72 and 9o hours. 

Larva (Fig. 36-4, 5 6, 7). Ata very early stage (2 or 3 mm. long) 
the young larva shows the characteristics of the full grown one, seem- 
ingly differing only in size. Full grown larva about 16 mm. long; 
maximum width 3.75 mm., maximum height 3.5 mm. Nearly cylindrical, 
broadest in the middle; the anterior segments forming a globose, false 
head; the posterior segments tapering rather rapidly throughout the 
caudal eight (about 2 mm.) of the length to the posterior respiratory 
appendage. The latter structure terminal; about .75 mm. long, .66 mm. 
broad at its base, .5 mm. broad at its apex, and about .4 mm. high. The 
double nature of the appendage indicated by moderate impressions on 
the mid-dorsal and mid-ventral lines. 


The distal end is truncated, and the stigmal plates ornamented with a 


pair of circular plates, three pairs of spiracles and four pairs of pal- 
mately-divided, plumose, interspiracular hairs. The circular plates 
occupy nearly a median position, dorso-ventrad, and are situated near 
the median line. Each has a diameter of .085 to .o95 mm. and their inner 
margins are less than .o2 mm. apart. The spiracles are roughly S- 
shaped, each ornamented with about twenty short, rounded, lateral 
denticles, irregular in size and irregularly distributed. The right median 
spiracle forms an §S, the left one a reversed S. In other words the dorsal 
free end of the S on either stigmal plate is directed laterad, the ventral 
free end, mesad. The interspiracular ornaments consist each of about 
five plumose or feathered hairs arranged palmately. Some of the hairs 
are further divided; all are united at the extreme base; and occasionally 
two are united for some distance from the base. 
Immediately cephalad of the posterior respiratory appendage at each 
side of the twelfth segment are three fleshy, conical lateral protuber- 
ances, the posterior one about .75 mm. long, the others about half that 
length, each pair connected by a prominent wrinkle across the dorsum 
of the segment. The first four body-segments composing about the 
anterior sixth of the body (2 or 3 mm.) is head-like globular, and 
separated by a slight neck-like constriction from the succeeding seg- 
ments; with several faint longitudinal furrows on its sides. At the 
anterior end this false-head bears a pair of small antenne, each of a 
fleshy base, surmounted by two, minute, sub-equal, rounded nodules 
side by side at its apex. Just ventrad of the antennz is a rounded, 
somewhat-chitinized mouth-hood, concave ventrally, within which is the 
buccal cavity. The mouth opening further guarded by a fleshy fold 
at each side, covered with long flexuous hairs, of service in straining 
the food. The dorsal part of the bulbous false-head is ornamented 
with a characteristic group of black, chitinous hooks or thorns. There 
are two large hooks about .25 mm. long on each side, situated about 
one millimeter dorso-laterad of the mouth-hood, their bases about .35 
mm. apart. Extending between, and dorsad, of them are three irregular, 
transverse rows of smaller and various-sized thorns, most of them 
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barely visible to the naked eye. The most posterior of these rows 
(Fig. 36-74) consists of a large thorn at each side and six to ten smaller 
ones between them. In the middle row near each side, and looking 
much like a thorn, is located the sessile, anterior larval spiracle (Fig. 
30-7B). There is a small hook or thorn laterad of each spiracle, a 
large one mesad and, between the latter, about three smaller ones. The 
anterior row consists of six to ten thorns of moderate size. Cephalad 
of these three rows and above the mouth-hood is a semi-circular band 
of numerous microscopic hooklets. The surface of the anterior larval 
spiracle bears four rounded nodules. 

_ The entire surface of the body is covered with microscopic, close-set, 
pale brown, short, soft hairs. The segmental hairs are longer flexible 
and about three in a clump. Eight transverse rows of them can be 
made-out posterior to the anterior spiracles. The body segments are 
further indicated each by a group of about four transverse wrinkles. 
About seven pairs of prolegs, gonsisting of ventral fleshy projections, 
each bearing a clump of recurved hooklets; five pairs on segments 
five to nine, inclusive, about equally developed and with a dozen or 
more hooklets, the anterior ones largest; one pair on the venter of the 
third segment which usually has fewer hooklets, and a smaller pair 
on segment ten. The anus is a prominent transverse slit about 2 mm. 
cephalad from the hase of the posterior respiratory organ, on the 
venter of the eleventh segment. : 

Color dirty white or clay yellow. 

Under laboratory conditions the larval period extended over 
about two months from July to September. Although: the larva 
has been found only in human excrement, there is no reason to 
believe it would not develop in other kinds of filth or decaying 
material.* The larve were found in the moist, but not watery, 
portions of the mass and several inches beneath the surface. 

Puparium (Fig. 36-8, 9, 10). Pale,brown. Length 8 to 9 mm; maxi- 
mum width 3.25 to 3.75 mm.; maximum height 2.75 to 3.25 mm. 
Broadest a little in front of the middle where it is nearly circular in 
cross-section. Only a little narrowed and globose in front, but evenly 
tapering caudad to about one-third the width just in front of the pos- 
terior respiratory process. As viewed from the side, ventral line nearly 
straight to within abowt two millimeters of the posterior end, thence 
elevated; the dorsal line a little more strongly and abruptly elevated 
anteriorly than posteriorly. 


*Since writing this, I have found the larve and puparia at Presque 
Isle and Houlton, July 8 and 9, in masses of rotting potatoes which had 
beep swept out of store-houses and allowed to lie on the ground until 
well-decayed. Adults emerged from the puparia, July 19 and 20. 

Many adults were noted hovering—apparently for the purpose of ovi- 
posting—about the above masses and also about decaying masses of 
“sprouts” from potatoes used in planting. 


252 MAINE AGRICULTURAL EXPERIMENT STATION. 1916. 


The anterior end bears, in addition to the characteristics remaining 
from the larval stage, a pair of pupal respiratory cornua situated well 
dorsad, their bases about. .75 mm. apart (Fig. 36-84, 104). Each 
cornuum strikingly like a common species of morel mushroom in 


appearance; about .4 mm. broad and .5 mm. long, the basal third or 


fourth slenderer. Its surface bears a hundred or more of minute 
papillae each when very highly magnified (Fig. 36-9) showing a- further 
ornamentation of its surface with five to eight nodules. 

The buccal hood of the larva occupies.a position at the anterior 
extremity of the ventral line (Fig. 36-zoC), and although they are 
much less conspicuous, the arrangement of thorns and hooklets remains 
essentially as in the larval stage. For the emergence of the adult the 
anterior end splits into a two-piece operculum; one transversely elon- 
gate piece surrounding the pupal respiratory cornua; the other an 


ovate piece, cephalad of this and including the anterior larval spiracles, . 


but not the two pairs of largest hooks. The posterior end of the 
puparium much as in the larva; the respiratory process terminal and, 
at each side of it, the three pairs of lateral processes of the body-wall, 
somewhat shrunken and indurated. Slight traces of the transverse 
wrinkling remain and on careful examination the larger hooklets of 
the prolegs can be distinguished. 

The duration in the pupa stage was between g and 15 days, 
this stage being noted during late July and early August. The 
pupz were found a few inches under the surface in the mod- 
erately-dry parts of the excrement in which the larve had fed. 
Pupation is accompanied by the induration of the larval skin 
with chitin and the great inflation especially of larval segments 


five to eleven. 

Adult (Fig. 36-12, 13, 14). Eyes bare, face with a median keel-like 
ridge, marginal cell open, third vein curved, anterior cross-vein beyond 
the middle of the discal cell; hind femora extraordinarily thickened with 
an angular projection below near outer end; abdomen of nearly equal 
width. 

Length 9 to 12 mm. Front in female narrow above; face gently 
convex in profile in the male, a little concave near the middle in the 
female; densely covered with yellowish gray pollen, leaving a slender 
median stripe and a spot on the cheeks black. Antenne yellow, third 
joint nearly square. Dorsum of thorax shining, greenish black, with 
two rather distinct median pollinose stripes in front, two spots of the 
same colored pollen in front of the scutellum, another in front of each 
postalar callus, on the humeri, and a spot along the dorso-pleural 
suture immediately behind the humeri. Scutellum yellow along the 
border. First abdominal segment black, yellow on the sides; second 
segment in front (but not reaching the sides) and a narrow median 
stripe black, behind extending narrowly to the sides, more brownish, 
forming an inverted T; third segment with a similar T but more 
brownish, less distinct. In the female the black on the second segment 
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is broader, the third segment black except a quadrangular spot in front 
on each side. Front and middle legs yellow, except on the basal half 
or more of the femora, black; hind legs black, the knees only yellow. 
Description adapted from Williston (62, p. 207) and Verrall (55, 


p: 571). 
SyRITTA PIPIENS Linné. 


This is one of our most abundant and wide spread species, 
apparently occurring throughout most of Europe and North 
America and common from spring to autumn. It has been 
recorded breeding in horse-dung and cow-dung in Europe (17), 
and Dr. L. O. Howard has noted the capture (but not the rear- 
ing) of an adult about human feces. 

The larve were found breeding in large numbers in moist 
masses of guinea-pig manure in the animal room at Ohio State 
University during the winter and spring of 1915. On July 7 
at Orono, two puparia were taken from a drying mass of 
human excrement at the opening of a sewer. Adults emerged 
from them August 2 and 3. On July 7 and 12 a number of 
females were found hovering about the above-mentioned mass 
of filth, Two of them were enclosed in a vial and had soon 
deposited a mass of several hundred eggs. They began hatch- 
ing on July 16, the duration in the egg-stage having been 
almost exactly four days. 

This species in all-its stages shows a close resemblance to 
Tropidia quadrata and it will be described in comparison with 
that species. 

Egg. (Fig. 37-1, 2, 3). Sub-cylindrical, tapering toward the ends; 
the micropylar end somewhat truncate, the opposite end rounded out; 
nearly straight on the ventral side, somewhat rounded up dorsally. 
Dimensions (ten specimens): Length .6325 to .6875 mm., average .665 
mm.; maximum diameter .213 to .24 mm., average .23 mm. 

The sculpturing of the chorion consists of polygonal elevated areas, 
separated by narrow depressed lines which form a darker network 
over the entire surface. About thirty such elevations the length of 
the egg, fifty to sixty around it. With higher magnification (1-4 in. 
objective) these elevated areas are seen to be finely papillose, and on 
closer examination the papillae are seen to be grouped into areoles of 
greater elevation, with depressions between them. As contrasted with 
T. quadrata, it is evident that the grouping of the papillae into definite 
rounded areoles is much less pronounced and that the areoles are 
much more irregular in shape (Fig. 37-2; cf. fig. 36-7). For example 
on the egg of T. quadrata the areoles are quite easily seen with a 2-3 in. 
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objective; while in Syritta pipiens they are hardly made out with less 
than a 1-4 in. objective and are not as definite at any magnification. 
Color white. 


Larva (Figs. 37-4, 5, 9). Superficially resembling the larva of T. 


quadrata, especially in the differentiation of the anterior segments into: 


a false-head and in the possession of three pairs of lateral fleshy pro- 
jections just anterior to the short, posterior respiratory process. It 
differs from 7. quadrata in its much smaller size, in being less nearly 


cylindrical, broader in the median segments, and somewhat flatter; the- 


posterior respiratory organ is relatively longer and slenderer and the 
constriction between segments three and four (at the side of the false 
head) more marked. 

Length about I0 mm., maximum width about 2.75 mm., maximum 
height about 2 mm. Broadest in the region of segments seven to nine. 


Tapering moderately backward to less than half the width at the. 


base of segment twelve; much more moderately toward the head. 
The false head 1.75 to 2 mm. broad, not as well developed as in 
T. quadrata. Color dirty yellowish. The entire integument covered 
with pale and delicate, close-set microscopic hairs, longer on the more 
exposed portions. The false head lacks the conspicuous hooks or 
thorns of T. quadrata, the vestiture being specialized only into the 
transverse band of microscopic hooklets above the mouth. Antenne, 
mouth-hood and lateral. mouth-folds not differing noticeably from T. 
gquadrata. The false-head with about a dozen longitudinal furrows, 
one on the mid-dorsal line. The anterior larval spiracles located, 
between the first and second furrow from the mid-dorsal line, sessile; 
each apparently with three rounded nodules on its summit. There 
are seven pairs of prolegs on segments 3 and 5 to 10, inclusive, the 
first pair situated more widely apart than the others, the last pair 
smaller, each with about two dozen hooklets of varying size. 

The posterior respiratory organ is a brown, chitinized, polished tube, 
projecting about .75 mm. (.5 to I mm.) its width ranging from .25 to 
.35 mm., its depth from .2 to .25 mm. A little broader at base than at 
apex, the latter truncated. The tube is semi-transparent and the two 
large tracheal trunks can be seen throughout its length. The stigmal 
plates similar to those of 7. quadrata but with distinct differences. 
The most important difference is that the three pairs of spiracles are 
less distinctly S-shaped and each is ornamented with from nine to four- 
teen (compared with about twenty for 7. quadrata) of rounded lateral 
projections or denticles irregular in size and irregularly distributed. 

Puparium (Fig. 37-6, 7, 8). Dimensions (15 specimens): Length, 
inclusive of the posterior respiratory appendage which retains the same 
dimensions as in the larva, 5.9 to 7.9 mm., average 6.8 mm.; maximum 
width 2.75 to 3.4 mm., average 2.95 mm.; maximum height 2.65 to 
2.95 mm., average 2.68 mm. In outline elongate ovate, a little more 
attenuated posteriorly, this attenuation more pronounced than in Tf. 
quadrata. Nearly circular as seen from in front a little flattened on 
the venter. The ventral line as seen from the side, straight from mouth- 
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parts almost to the posterior respiratory «process before which it 
becomes a little elevated. The dorsal line begins with a very sharp, 
nearly rectangular elevation in front, followed by a gentle flexure 
reaching its greatest height a little in front of the middle. The descent 
is gradual throughout the third quarter of the length, thence more 
abruptly to the posterior respiratory organ. 

The pupal respiratory processes (Fig. 37-6A, 8) penetrate the pupa- 
rium near the antero-dorsal flexure, about 2 mm. from the ventral line 
and half a millimeter caudad. Each measures .35 to .5 mm. in length, 
maximum diameter about .2 mm. Morel-shaped, the proximal half 
being somewhat more slender, the distal half dilated and studded with 
about seventy-five minute nodules. Each of these nodules when very 
highly magnified (Fig. 37-7) is seen to consist of four, five or six oval 
elevations each with a median slit. The anterior face of the expanded 
part traversed by a branching shallow groove. The clumps of hooklets 
on larval prolegs are conspicuous along the mid-ventral line and the 
posterior respiratory process retains its larval characteristics. 

Adult (Fig. 37-10, 11). A small slender, nearly bare, fly, black with 
yellow markings and very thick hind femora; marginal cell open, third 
vem gently curved, anterior cross-vein near the middle of the discal cell. 
Description adapted from Williston (62, p. 240) and Verrall (55, p. 612). 

Length, 7 to 8 mm. Face and front satiny yellowish white. Front of 
female narrow above, shining black, with two small pollinose spots; 
vertical triangle of male elongate. Antenne reddish yellow. Dorsum 
of thorax black, nearly bare, in front with two approximate pollinose 
spots. The humeri and to the suture and all the pleure yellowish or 
whitish pollinose. Abdomen: opaque black in front, shining behind; 
narrow sides of first segment and a broad spot at each side of the 
second, yellow, somewhat whitish pollinose. “At the extreme produced 
base of the second segment a remarkable fringe of whitish hairs, 

the only obvious pubescence on the abdomen” (55, p. 613) ; 

third abdominal segment with a smaller yellow spot at each basal corner 
and the fourth with a narrow, interrupted yellowish-white pollinose 
cross-band, the hind margin narrowly yellow. In the female the spots 
smaller, the sides of the third segment in front metallic, scarcely at all 
yellow, but with a light pollinose spot. Legs yellowish-red with obscure 
brownish markings; hind femora black, with the base and a usually 
incomplete ring near the middle, reddish yellow; hind tibie at the 
middle and tip brown or black. 
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ARTIFICIAL Keys To THE Known LARVAE AND PUPAE OF SYRPHIDAE 


KEY TO TYPES OF LARVAE 


1. Body terminating in a long, flexible and extensile, rat-tail-like 
respiratory appendage (often longer than the body). Larvae 
aquatic, semi-aquatic, or living in moist decaying materials. 
The puparium with a pair of prominent, anterior, respiratory 
cornua, (CSeetalso-p. 210), asec er een ie sisi ee 
Iv. THE LONG-TAILED FILTH-INHABITING TYPE (Genera Eristalis, 
Helophilus, Chilosia, Chalcomyia, Sericomyia, Mallota, etc.) 

Posterior respiratory appendage considerably shorter than one- 
fourth the length of the body, rigid. Habits various, but not 
aquaticx lanvdessr..t 720k eh eee ee ee AE Bios 2 

2, Larvae short-oval or rounded in outline, convex above, and with 
a very flat, creeping-sole, ventrally, around which is a fringe 
of spines. The shape constant and sub-hemispherical; na 
evident transverse wrinkling of the body-wall, but the dorsum 
often nicely reticulated. Larvae living in ant-nests. The pu- 
parium sub-hemispherical, and with prominent anterior cor- 
nia. eee) alsor pix 211.) oA gaaieriee ae ee ie oes ieee ee 
Sastre hn pace stone eh vy. THE MICRODON TYPE (Genus Microdon) 

Shape of larva elongate-oval with the venter flattened, or sub- 
cylindrical; the outline not constant, but the body especially 
the anterior end, capable of considerable extension when 
ACIS 2 hy colt sinners rey oo a See Sore eds chop 3 

3. Body nearly cylindrical, the anterior end not attenuated, but 
rounded out, forming a false-head. ‘Three fleshy, finger-like 
processes at each side of the last body-segment. No external 
mouth-parts. Puparium with prominent anterior cornua. (See 
also pee2TO) ete occie tan Ba ceed eRe is OO ee eee 
iI. THE SHORT-TAILED FILTH-INHABITING TYPE (See key below) 

The anterior end of the body considerably attenuated, when active; ~ 
no false-head. Black, chitinized mouth-parts present........ 4 

4. Body nearly circular in cross-section. Mouth-parts of two re- 
curved hooks, uniting basally into a mouth-hood. Stigmal 
plates with groups of minute, palmately-arranged, plumose 
hairs. =>(See' alsomp:) 200). 205. 1der ee a eee 
Ayers Aid ayaa Ree 11. THE BORING TYPE (Merodon equestris: Fabr.) 

Body always noticeably, often much, flattened. Mouth-parts of 
two, A-shaped jaws. Stigmal plates with various ornamentation 
but not with plumose hairs. Puparium rounded in front, at- 
tenuated behind, and apparently without pupal respiratory cor- 
nua’ «(See~ alSorap: 7208) tata piel oe tees lots coe Fae: 
SEh tiSeato cement I. THE APHIDOPHAGOUS TYPE (See key below) 
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I. THE APHIDOPHAGOUS TYPE 


Key to Species 


Dorsal pair of slit-like spiracles much shorter than the other pairs, 
its carina rounded. Larvae phytophagous ........ eset cent 
cies SENS Dee Ee ere a OIE NUE ge ae Toxomerus politus, p. 216. 
All the slit-like spiracles elongate, at least several times as long as 
broad, or at least the dorsal pair not conspicuously shorter. 


ema Acd Ap ii dophtacous ysis cee bis uae tess che Swaine eo nles 2 
Posterior slit-like spiracles greatly elongate and extensively sin- 
uate or undulate. (Fig. 34-3) ......... Syrphus nitens, p. 242. 
Posterior slit-like spiracles straight or somewhat curved, never 
PAIN GUTTA LO rors ewe nie ies Melee Shami ents autholaue CECE rae i eTN! 3 


General color greenish, with white longitudinal stripes. Rather 
smooth-bodied larvae with no integumental vestiture and the 
segmental SPINES BMnOt PLOMinent ays een aco oe 4 

General color yellowish, reddish or brownish ................... 6 

Posterior respiratory organ less than half as long as broad. Slit- 
like spiracles less than twice as. long as broad. Viscera usually 


plainly visible thru the skin. (Fig. 30-5 and 6) ........... ‘ 

38 6 Cia ONOL CETERA oe Oh eae eat nec le ne Melanostoma mellinum, p. 258 
Posterior respiratory organ considerably longer than broad.  Slit- 

like spiracles each at least three times as long as broad....... 5 


Stigmal plates roughened, the spiracles well elevated and separated 
by spur-like elevations. The two tubes very slightly on 
MeO | (HIS BT -O6 ANG: OO) yak athe site heute ween 
13.2 8'o SAO SEAS SOU on cnn Og ER Allograpta obliqua, a 234. 

End of posterior respiratory appendage nicely rounded off, smooth, 
the spiracles not elevated, and not separated by perceptible 
spurs. The two tubes not at all divergent. (Fig. 31-72 and 73). 
«ck bch OE RSS ee ee Sees cree eee Sphaerophoria cylindrica, p. 231. 

Integument of the larva bare except for the segmental spines..... 7 

The entire dorsal surface of the larva covered with short, micro- 
scopic spines, black, or sometimes oy in color and then not 
(5 o/S ETE Lhe Ap ROIS IIL RU A a Ra Go 8 

Posterior respiratory appendage longer than broad; inter-spirac- 
fen modules: rather! prominent. 2.6; os cdas vos cue c eb iweedec ce 
5:6 0h CAEN tO REO EIR NS Cte Syrphus xanthostomus (34, p. 81). 

Posterior respiratory appendage broader than long; inter-spirac- 
Biamanodulessnotwprominents (hig? 43-23)... scks sce. kiecsees ode 
0.0 1 Blo G TORS OSES IPE N ER amttn TL ean Syrphus torvus, p. 240. 

Segmental spines conspicuous or raised on prominent, fleshy or 
spiny, conical elevations easily seen by the naked eye ......... 9 

Segmental spines not prominent and not raised on conspicuous, 
conical projections; sometimes hard to distinguish from the 
MIPEOUINETILAL SPAMS) lve Gwe tyes cleitra tein ca)e hye reins taste aes II 
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9g. All of the segmental elevations and segmental spines, on the dorsal 
surface of the body, of nearly equal size. The inter-spiracular 

spaces on the stigmal plates with lamellate, upright ridges. 
(Pigteas =e sari s6) wicitec sin hee Didea fasciata fuscipes, p. 246. 

The dorsal, segmental elevations (ones next the median pair) in 
the principal body-segments much reduced in size. The dor- 

sal spiracular nodule long and prominent; the other inter- 


spiracular spaces with small nodules or delicate hairs........ 10 
10. Posterior respiratory appendage broader than long ............... 
a ara Peas iar aa Ue ae) NG NY SN PRINCES Ce oes a Paragus bicolor (31, p- 397). 


Posterior respiratory appendage considerably longer than broad. 
iia age ah tanes MTR Sector mencg ie .......Paragus tibialis (31, p. 402). 
11. Integumental spines black. Inter-spiracular spaces with short, 
stout, black spurs. (Fig. 82-4070) andsO) eee ne 
Ha lite ar AL SN te Au Se ea ky One EN Syrphus americanus, p. 236. 
Integumental spines light yellow. Inter- spiracular spaces with long 
slender hatmstso(Bigy 20-2) yeep nner Pipiza pisticoides, p. 224. 


Ill. THE SHORT-TAILED FILTH-INHABITING TYPE 


Key to Species 


1. False-head of larva without any conspicuous, black, anterior 
thorns or chitinized. hooklets. Posterior respiratory appendage 
about three times as long as broad. The spiracles on stigmal 
plates with about ten lateral denticles. (Fig. 37-5 and 9)...... 
Chiefy ytd ee Sec ROME Re Raraee er Magy Sho rho. V7 Syritta pipiens, p. 253. 

Antero-dorsal part of false-head ornamented with black hooks or 
thorns, visible to the naked eye. Posterior respiratory appen- 
dage less than twice as long as broad. The posterior spiracles 
with more than fifteen lateral denticles ....,............... 2 

2. Two prominent hooks .on each side of the false-head, their bases 
united into one chitinous plate. The posterior spiracles with 
forty to eighty lateral denticles........ Zelima (Xylota) pigra. 

Two prominent hooks on each side of the false-head, their bases 
separated. by a little mote than their length; also several trans- 
verse rows of slightly smaller thorns toeween these pairs. The 
posterior spiracles with fifteen to thirty lateral denticles. (Fig. 
20-53 (Ong wait Ose: 2 sais cee one eae Tropidia. quadrata, p. 248. 


_ GLOSSARY or New or Unusuat TERMS. 


antorion Beet spiracle: The breathing pore, or opening to the 
trachea, situated at the side of the third: body segment of the larva 
(Figs. 34-2; 32:46b; and 36-5B). 

Anterior stigmata: See anterion larval See or piipal respiratory 
cornua. 
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Arcoles: As applied to the sculpturing of the chorion or egg-shell, 
a minute differentiated spot on the surface of a body (a. v.). 

Arm: As applied to the sculpturing of the cherion or egg-shell, a 
slender, root-like, elevated process from a body (q. v.), extending into 
the depression between the bodies. 

Aschiza: (Brauer) a section of the dipterous sub-order Cyclorrhapha 
in which the frontal lunule and suture above the root of the antenne 
are wanting. It includes the families Syrphidae, Pipunculidae, Platy- 
pezidae and Phoridae. 

Body: As applied to the sculpturing of the chorion or egg-shell, a 
microscopic elevated area surrounded by a depression. 

Carina: An elevated ridge; see dorso-lateral carina, ventro-lateral 
carina; and also under slit-like spiracle. 

Circular plate: “Button” of authors: a usually smooth, or rough- 
ened, circular or oval area of the stigmal plate situated, typically, 
dorso-mediad on the latter; and usually distinct in color or texture 
from the rest of the stigmal surface; sometimes partially or completely 
surrounded by a ridge (Figs, 30-5B; 34-3A and 36-6B). 

Cyclorrhapha: (Brauer) a sub-order of the Diptera in which the 
larve lack a differentiated head; the pupz are always enclosed in the 
hardened larval skin or puparium, from which the fly escapes through 
a circular orifice or operculum at the anterior end. 

Dorsal line: The upper margin of the puparium, when viewed from 
the side, extending from the position of the larval mouth-parts in front, 
dorsally around to the base of the posterior respiratory process behind. 

Dorsal spiracular spine, ridge or nodule: A chitinous elevation of 
the stigmal plate mesad from the circular plate (q. v.) (Fig. .32-50a). 

Dorso-lateral carina: An irregular, longitudinal, zig-zag ridge along 
the side of the body of the larva (formed by the fusion of the ends of 
transverse folds of the integument) above the ventro-lateral carina, 
and bearing the dorso-lateral segmental bristles of successive segments. 

False-head: A globose grouping of the anterior segments of cer- 
tain larve, partially constricted from the succeeding segment. 

Integumenta] vestiture: Minute, close-set, short, microscopic hairs 
or bristles covering the integument of the larva at least on the dorsal 
surface; contrasted with the segmental vestiture (q. v.). 

Interspiracular ornamentation, hairs, spines, spurs, nodules, ridges, 
or lamellae: Armature of various kinds occurring in the interspira- 
cular spaces (q. v.). See also, dorsal spiracular spine. 

Interspiracular spaces: The areas between and around the slits like 
spiracles on the apex of the posterior respiratory process. These are 
four in number on each stigmal plate; one between the dorsal slit-like 
spiracle and the circular plate; orie between dorsal and median spiracles; 
one between median and ventral spiracles; and one mesad from the 
ventral spiracle. 

Jaws: Of aphidophagous larve, a pair of chitinized, A-shaped lips 
above and below the mouth-opening (Fig. 30-4C). 
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Jowls: The part of the head below the cheeks and the eyes 
(Wingate) ; also known as the cheeks or gene. 

Lateral mouth-hooks: Heavy, black, chitinized, curved hooks or 
thorns on the head segments but separated from the jaws by an inter- 
vening space, in which respect they differ from the mouth-hooklets 
(q. v.), as also in being usually shorter and broader at the base (Figs. 
30-4A ; 31-67c; and 33-IIc). ‘ 

Mouth-hood: A dorsally convex, ventrally concave, chitinous termi- 
nation of the cephalo-pharyngeal skeleton of the larve of certain types; 
which covers the anterior opening of the-alimentary canal. (Fig. 34- 
7F)., Sit 

Mouth-hooklets: Chitinized, black, microscopic thorns, elongate 
and slender or short and thick, situated closely at the sides of the jaws 
and evidently of assistance in prehension (Figs. 33-17d; and 35-3c and 
d). 

Posterior larval spiracles: See posterior respiratory organ. 

Posterior respiratory or breathing organ, appendage, tube or 
process: An appendage borne terminally or dorsally on the twelfth 
(last) larval segment, consisting of two tubes more or less completely 
fused mesad throughout their length, enclosing two large trachee and 
bearing on their ends the posterior larval spiracles (q. v.} through 
which the trachez open. This tube is considered for descriptive pur- 
poses to have been originally a terminal appendage; consequently its 
length is the distance from its base (where the tube becomes differ- 
entiated from the last segment) to its apex; its width is the maximum 
transverse- diameter across both stigmal plates (q. v.):; and’ its depth 
or height is the maximum dorso-ventral distance at the tip when ori- 
ented as described above; (when the tube is very short and directed 
dorsad, what appears to be the cephalo-caudad distance). : 

Pupal respiratory cornua: ‘A pair of chitinous terminations of the 
trachez leading to the prothorax of the developing fly, which are pushed 
through the puparium, dorso-cephalad, for respiration during the pupa 
stage. Their surface bears a few or many denticles or papilla about 
which the air enters. Sometimes very conspicuous, sometimes (especi- 
ally on the puparia of aphidophagous larve) exceedingly minute and 
indistinguishable (Fig. 30-74). 

Segmental bristles, hairs, spines or vestiture: A transverse row 
of more or less prominent hairs or other armature, specialized from the 
integumental vestiture (q. v.) across the dorsum and sides of each 
larval segment. These hairs are twelve in number, and for convenience 
in description, I have named them in order, beginning with the pair 
nearest the mid-dorsal line and proceeding laterad and ventrad: a 
median; b, dorsal; c, dorso-lateral; d, lateral; e, posterior ventro-lateral ; 
and f, anterior ventro-lateral. 

Segmental elevation or cone: A more or less prominent conical 
fleshy elevation subtending a segmental bristle (q. v.).. 

Slit-like spiracle: One of the three pairs of openings of the 
tracheze at the posterior end of the body of the larva, on the stigmal 
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plate (q. v.); usually straight or slightly curved but often sinuate, 
convoluted or undulated, and may bear lateral projections or denticles. 
They usually radiate and are usually elevated on carine. They are 
named dorsal, median and ventral pairs the former usually nearest 
the circular plate. 

_ Spiracle: An opening to a trachea, or breathing pore. See anterior 
larval spiracle, slit-like spiracle, stigmata. 

Stigmal piate: Hither half of the truncated apex of the posterior 
respiratory process, usually separated from the other lateral half by a 
distinct median dorso-ventral incision. It bears three slit-like spiracles 
(q. v.), the circular plate, and the interspiracular ornamentation. 

Stigmata: See spiracle, pupal respiratory cornua. 

Ventral line: The margin of the puparium, when viewed from the 
side, extending from the position of the larval mouth-parts in front, 
along the venter to the base of the posterior respiratory process at the 
posterior end. 

Ventro-lateral carina: An irregular, longitudinal, fleshy ridge along 
the side of the body of the larva underneath the dorso-lateral carina 
and bearing the lateral segmental bristles. 
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Burke, H. E. Black Check in Western Hemlock, U. S. Dept. Agr., 
Bur. Entomology, Circular 61. Discusses habits and life-history 


of C. alaskensis Hunter and C. hoodianus Bigot and describes © 


their injury to Western Hemlock and Lowland Fir, respectively. 


FIGURES AND EXPLANATIONS 
EXPLANATION OF FIGURE 20. 


Pipiza pisticoides Willist. 


Side view of larva x12; A, lateral mouth-hook, immediately in front 
of which is the antenna; B, anterior larval spiracle; C, posterior 
respiratory process. 

End view of posterior respiratory process x185; showing the two 


stigmal plates, each with a circular plate, interspiracular hairs and 


slit-like spiracles. 
Side view of puparium x12. 
Dorsal view of adult female x18. 
Didea fasciata Macq. var. fuscipes Loew. 
Sculpturing on egg-shell of Didea fasciata fuscipes (q. v.) 
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EXPLANATION OF FIGURE 30. 


Melanostoma mellinum Linné. 


Masses of eggs as deposited by female on leaf of rape x12. 
Egg-mass from another female, showing the characteristic ranking of 
eggs side by side, x12. 

A small area of the egg-shell highly magnified, showing nature of 
sculpturing. 

Ventral view of head-segments of larva much enlarged; A, lateral 
mouth-hook; B, antenna; C, upper jaw; D, anterior larval spiracle. 
End view of posterior respiratory organ x 175, showing the two 
stigmal plates; A, the carina bearing left, dorsal, slit-like spiracle; 
B, right circular plate; C, one of the inter-spiracular nodules. 
Dorsal view of larva x 10; A, left longitudinal tracheal trunk; B, 
antenna; C, termination of the right tracheal trunk in the anterior 
spiracle; D, posterior respiratory organ. 

Dorsal view of puparium x 10; A, right pupal respiratory cornua 
with trachea leading from it; B, posterior larval respiratory organ. 
The outline of head, thorax with wing-pads, and abdomen of the 
developing fly show thru the puparium. 

Side view of pupal respiratory cornua, highly magnified. 

End view of pupal respiratory cornua with afferent trachea, highly 
magnified. 

Side view of head of adult &. 


Wing. 


Abdomen of &. 
Posterior part of thorax and abdomen of 2. 
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61-70 Allograpta obliqua Say. . 


Egg x 20, from the side. 

Dorsal view of egg x 20. 

The sculpturing of the egg-shell, highly magnified. 

Adult female x 7. 

Young larva just hatched, x 50; a, antenne; b, internal esophageal 

frame-work; c, the posterior respiratory tubes. 

Mature larva x 9; a, antenne; b, position of anterior spiracles; c, 

posterior respiratory tubes. 

Antero-ventral view of head of larva much enlarged; a, antenna; b, 

upper jaw; c, outer pair of mouth-hooks; d, lateral mouth-hooklets ; 

e, internal esophageal framework; f, lower jaw. 

End view of posterior respiratory appendage, much enlarged; a, one 

of the spiracles; b, the circular plate; c, the interspiracular spines. 

Dorsal view of puparium x 5; a, posterior respiratory appendage. 

Lateral view of puparium x 3; a, posterior respiratory appendage. 
71-78 Sphacrophoria cylindrica Say. 

Adult male from the side x 7. 

Dorsal view of posterior respiratory appendage, much enlarged; a, 

spiracles; b, circular plate. : 

End view of posterior respiratory appendage, much enlarged; a, 

circular plate; b, one of the three pairs of spiracles. 


~ Anterior larval respiratory corntta with spiracles from the side, 


highly magnified. 

End view of the same. 

Mature larva from the side x 6; a, posterior respiratory appendage. 
Ventral view of head of larva much enlarged; a, antenne; b, upper 
jaw; c, lateral mouth-hooklets; d, the outer pair of mouth-hooks; e, 
esophageal framework; f, lower jaw. 

Lateral view of puparium x 7; a, the posterior respiratory append- 
age; the dotted lines represent other shapes in which the pupal 
envelope may indurate. 
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Life-stages of Allograpta obliqua and Sphaerophoria cylindrica 
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EXPLANATION OF FIGURE 32. 


Syrphus americanus Wied. 


Ege from the side x 17. 

Dorsal view of egg x 17. 

A small part of the surface of egg-shell showing sculpturing, highly 
magnified. 

Adult male about 5 times natural size. ; 

Larva just hatched x 59; a, posterior respiratory appendage. 
Full-grown larva x 7; a, antenne; b, anterior spiracle; c, posterior 
respiratory appendage. 

Anterior view of larva, much enlarged, showing mouth-parts, anten- 
ne, etc.; a, right anterior spiracle; b, antenna; c, upper jaw; d, lower 
jaw; e, the three pairs of mouth-hooks. 

Dorsal view of right anterior spiracle, highly magnified. 

End or posterior view of posterior respiratory organ x 55; a, dorsal 
spiracular spine; b, one of the three pairs of slit-like spiracles. 
Side or dorsal view of posterior respiratory organ x 55; lettering 
as in Fig. 40. 

Appearance of a part of the puparium externally in the region of 
the mouth-parts much enlarged; a, right anterior spiracle with short 
piece of trachea attached; b, lower jaw of larva; c, upper jaw of 
larva; d, chitinous esophageal framework; e, mouth-hooks of larva. 
Hind leg of pupa showing flexure of tibie at a. 

An early pupal stage from the side; a, b, and c, developing legs; d, 
wing-pad; e, mouth-parts. 

A much later pupal stage, ventral view; a, the delicate investing 
membrane. 

Dorsal view of puparium x 5; a, posterior respiratory organ. 

Outline of puparium from the side. The dotted outline is given te 
show the typical shape of a parasitized puparium. 

Lateral view of head of female x 7. 

Larva of parasite, Bassus lactatorius; mouth-parts at a, ventral view. 
Pupa of B. laetatorius, ventral view. 

Figs. 53, 54, 58, and 59 each about 5 times natural size. 


Fig. 32. Lifestages of Syrphus americanus Wied. (After Metcalf, 
from The Ohio Naturalist.) 
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EXPLANATION OF FIGURE 33. 


Syrphus torvus Loew. 
Adult male, natural size and enlarged. 
Larva, natural size and enlarged; a, anterior spiracle; b, posterior 
spiracle. 
Antero-ventral view of head and mouth-parts much enlarged; a and 
b, upper and lower jaws partially separated; c, outer pair of mouth 
hooks; d and e, two inner pairs of mouth-hooklets; f, antenna; g, 
anterior spiracle; h, sense papille. 
Anterior spiracle of larva highly magnified. 
Posterior breathing appendages much enlarged; a, one of the six 
caudal spiracles. 
Puparium from above, natural size and enlarged; a, posterior spira- 
cles. 
Puparium from side showing line of cleavage for escape of adult. 
Head of female in profile. 


13 


Fig. 33.  Life-stages of Syrphus torvus Loew. (After Metcalf, from 
The Ohio Naturalist.) 


HD 


N 


EXPLANATION OF FIGURE 34. 


Syrphus nitens Ztt. 
Dorsal view of larva x 7.5; A, antenna; B, posterior respiratory 
organ. 
Anterior larval spiracle, highly magnified. 
End view of posterior respiratory organ x 75, showing the two 
stigmal plates; A, circular plate; B, one of the inter-spiracular 
nodules; C, median slit-like spiracle. 
Postero-ventral view of posterior respiratory organ x 75, showing 
the position of the three pairs of extensively-convoluted, slit-like 
spiracles; the carinz on which they are elevated; and the ridges 
median to the circular plates. 
The retractile, renal? flabellae, as protracted from the anal opening. 
Dorsal view of puparium x 7.5; showing shape, markings, and at 
A, the posterior, larval, respiratory organ. 
-Dorsal view of adult d, x 7.5. 
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EXPLANATION OF FIGURE 35. 


Didea fasciata Macq. var fuscipes Loew. 


Adult female x 6. 

Larva about six times natural size; a, anterior spiracle; b, caudal 
spiracles. 

Antero-ventral view of head and mouth-parts of larva, enlarged; 
a, upper jaw with a small pair of hooklets at the side; b, lower 
jaw; c and d, lateral hooklets; e, antenna; f, sense papille. 

Right anterior spiracle much magnified. 

Posterior breathing organs enlarged; a, one of the radiating spiracles. 
Dorsal view of puparium a little more than five times natural size; 
a, caudal spiracles. 

Puparium from the side showing arrangement of spines and line of 
cleavage for escape of adult. 

Head of male in profile. 

See also Figure 20-5. 
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EXPLANATION OF FIGURE 36. 


Tropidia quadrata Say. 


A few areoles from one of the bodies on the surface of the egg- 
shell, very highly magnified. 

A small area of the chorion or ege-shell, highly magnified, show- 
ing the elevated bodies each of which is further ornamented with a 
number cf rounded areoles. 

Dorsal view of an egg x 22. 

Anterior larval spiracle highly magnifed. 

Dorsal view of larva x 6; A, antenna; B, anterior larval- spiracle, 
just laterad of which are the two large lateral hooks; C, posterior 
respiratory organ, at each side of which are the three lateral fleshy 
processes from the body-wall. 

End-view of posterior respiratory organ, showing the two stigmal 
plates; A, one of the palmately-arranged groups of plumose, inter- 
spiracular hairs; B, circular plate; C, dorsal slit-like spiracle show- 
ing characteristic shape and dentations; much magnified. 
Anterior view of head-segments of larva, much enlarged, showing 
arrangement of spines or thorns; A, the posterior row of thorns; 
B, anterior larval spiracle, situated in the middle row of thorns; 
C, the two pairs of large, lateral thorns, between which is the ante- 
rior row of thorns; D, left antenna; E, the first pair of pro-legs; 
F, the mcuth-hood. 

Lateral view of puparium x 6; A, left pupal respiratory cornua; 
B, posterior larval respiratory organ, at the side of which are the 
three lateral processes from the body-wall. Note also in the cephalo- 
ventral region the thorns of the larval head. 

A group of papillae from the pupal respiratory cornua, very highly 
magnified, each showing a number of nodules arranged in a circle. 
Anterior view of puparium x12; A, left pupal respiratory cornua; 
B,. anterior larval spiracle; C, remnant of the larval mouth-hood; 
D, the two large lateral thorns or hooks of the larval head. The 
heavy dotted lines erclose the two pieces of the operculum which 
split off for the emergence of the adult. 

Side view of head of male, showing characteristic facial carina. 
Dorsal view of scutellum and abdomen of male, showing character- 
istic markings. 

Wing. 


Hind leg showing angular projection at outer end of femur. 
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EXPLANATION OF FIGURE 37. 


Syritta pipiens Linné. 


A mass of eggs as deposited by a female on filth x 20. 

A few areoles from one of the bodies on the surface of the egg- 
shell, very highly magnified. 

A small area of the chorion or egg-shell highly magnified, showing 
the elevated bodies each of which is further indistinctly marked 
with rounded areoles. 

Anterior larval spiracle, highly magnified. 

Larva, dorsal view x 6; A, antenna; B, posterior respiratory organ. 
Dorsal view of puparium x 6; A, pupal respiratory cornua; B, 
posterior larval respiratory organ. 

A group of papillae from the pupal respiratory cornua each com- 
posed of four to six nodules circularly arranged; very highly mag- 
nifed. 
One of the pupal respiratory cornua much enlarged. 

End view of posterior respiratory organ, showing the two stigmal 
plates each with a circular plate, three slit-like, sinuate and denticu- 
lated spiracles (A), and four groups of palmately-arranged, plumose, 
inter-spiracular hairs. 

Wing. 


Hind leg, showing color-pattern and spines on femur. 
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Sew DiS Or ikk HISTORIES OF FROGHOPPERS 
OR MEA RNs 


HERBERT OSBORN.{ 


MEADOW FROGHCPPERS. 


The species of froghoppers common in meadows belong t¢ 
two species, Philaenus lineatus and P. spumarius, which wil. 
be discussed in detail separately. Certain features are common 
to the two species but in certain respects they are very different. 
Both produce large quantities of frothy matter “spittle,” and 
this is formed by liberating air beneath the fluid discharged 
from the anal opening. See figs. 48 and 49. This fluid evi- 
dently contains sufficient albuminous or gelatinous material to 
form a slightly viscid mixture so that the air liberated within it 
forms little bubbles that persist for a long time, some remnant 
of the frothy mass adhering to the plants for some time after 
the insects have emerged as adults and taken their departure. 
I am not aware of any study of the composition of the froth 
and it seems to have been assumed that the frothy condition 
was due to air in the fluid just as it is discharged from the 
alimentary canal. I have noticed however that there is a dis- 
tinct secretion from the sides of the seventh and eighth abdomi- 
nal segments, apparently a glairy or viscid substance, quite 
evident when the living insect is submerged in weak alcohol 
It seems to be slightly coagulated but not dissolved in the alco- 
hol and it appears probable that the addition of this substance 
to the discharge from the alimentary canal furnishes the viscid 
quality to the mass that is necessary to maintain its frothy con- 


*Papers from the Maine Agricultural Experiment Station; Ento- 
mology 80. 
*Member of the Station Summer Staff. 
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dition. This condition persists even during rather heavy rains, 
showing a certain insolubility in water as well as in alcohol. 
The glands from which the secretion comes are located laterally 
in the abdominal segments (the 7th and 8th) and in a specimen’ 
of one of the intermediate instars, probably the third, they 
appear as black spots. In other instars, so far as observed, 
they are not specially colored but show in mounted specimens 
aS a more opaque area while the surface is roughened over a 
triangular area though no gland openings have been observed 
in the material studied. The pores may be too minute for 
ready observation. A similar secretion has been observed for 
Clastoptera. | 

The purpose of the frothy masses is generally assumed to 
be for the protection of the nymph and it is easy to see that 
they are pretty well guarded against many of the smaller kinds 
of enemies such as spiders and other arthropods. Some dis- 
tinct adaptations associated with the habit are to be noted as 
for instance, the loss in large degree by the nymphs of the 
leaping habit and also the nearly complete loss of color. 

That these two species have a distinct preference, if not a 

positive restriction to particular food plants is indicated by the 
fact that spumarius is taken almost entirely from plants other 
than grasses while lineatus is taken almost exclusively from 
grasses, especially timothy and redtop. 
. As a test of their choice in this matter on July oth ten indi- 
viduals of lineatus were transferred from timothy to clover 
and of these none lived, though two had succeeded in changing 
to adult stage probably being very near maturity. In the reverse 
test ten specimens of spwmarius were transferred from clover 
to timothy and only two lived to become adults, none made 
’ froth on the timothy and all showed restlessness and attempts 
to move. They evidently failed to secure sap and it is possible 
that there is some distinct difference in the mouth parts cor- 
related with the different food plants as well as a difference in 
selection. 

The economic importance of these species has been variously 
estimated though I think too generally overlooked. I find in 
an early record in the Maine Farmer for July 26, 1866, the 
following note by G. E. Brackett under the head of “Practical 
Entomology :” 
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“About ‘Hoppers.’ There is a class of insects including three families, 
the leafhopper, treehopper and froghopper, which present some peculiar 
characteristics, the species most common here is the froghopper (Cer- 
copida) so called. Every farmer will have noticed upon plants, par- 
ticularly on grass, a mass of foam or spittle-like substance, adhering 
to the stalk, and containing an insect, which, from the fact that it leaps 
when disturbed, may have been called a young grasshopper. This is 
the froghopper, of the order Homoptera, and entirely distinct from 
the grasshopper, in having a tube to suck juices instead of jaws to 
bite leaves, as do grasshoppers and all other orthopterous insects. 
These froghoppers hatch from eggs laid in the previous autumn, and 
immediately puncture the tender bark of the plant with their beak and 
suck out the sap. They take in such large quantities that it oozes out 
of their bodies in the form of. minute bubbles which soon form a cover- 
ing of foam or spittle-like substance, which gives it its name. This 
substance shelters it from the sun and also from insect enemies. When 
they become full grown in autumn they are not thus protected, but 
are found moving about on the plants where they lay their eggs. A 
description of this insect will be unnecessary, as every reader has seen 
them. There is general resemblance among the differeut families of 
hoppers. They are not considered particularly destructive to the plants 
on which they are found.” 

In speaking of the injuries of the spittle insects Dr. Lintner 
(Fifth Report on the Injurious and Other Insects of the State 
of New York, p. 246, 1889) remarks as follows: 

“Report .has been made in Vermont of one or more of -the grass 
infesting species causing considerable damage to the hay crop. It was 
estimated that in consequence of the depredations, the quantity of hay 
grown on some fields was one-third less than the natural yield, not 
including the depreciation in the quality of the crop. It is but seldom 
however, that these insects increase to such an unusual extent as to 
become of serious injury, and it is therefore unnecessary to indicate 
any means for their destruction. A gentleman, who asks for informa- 
tion regarding them, states that, in passing through his mowing fields, 
in Auburn, Mass., they are so numerous as to wet his shoes. An 
abundance such as this would of SOHISIS be harmful to the crop but, 
fortunately it is of rare occurrence.’ 

Occurrences such as these are perhaps less rare than is gen- 
erally supposed since these insects are easily overlooked and 
the tendency has been to give little heed to the attacks of insects 
unless they are severe enough to cause a very complete destruc- 
tion of a crop. I am informed by Dr. Patch that occurrences 
where the insects are abundant enough to wet ones shoes in 
walking through grass are not infrequent and in my collecting 


the present season I have found them plentiful enough for this 
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purpose and often plentiful enough so that my net would 
become wet while sweeping the grass for specimens. As shown 
elsewhere by actual counts and estimates the drain on certain 
fields is such that it well deserves attention and the determina- 
tion of measures for control. 

If old fields showed uniformly small plants there would be 
some reason to attribute the reduction in growth to the soil or 
to “running out” but when scattered stems stand at good height 
and produce excellent heads it seems that this explanation is 
insufficient. 

It is a peculiar sight in some fields to note a considerable 
number of tall well developed stalks with large heads in full 
bloom and along with them in exactly the same soil and ex- 
posure to sun, rain and other conditions, numerous dwarfed 
plants with short, blasted heads or no heads at all. 

While some mention of the species has been made by these 
earlier writers there has been scarcely any reference to the 
species or their possible economic importance by later writers 
and there is evidently opportunity for some careful observations 
and experiment to determine their habits and possible meas- 
ures for control. The observations recorded here it is hoped 
will furnish a basis for any more detailed studies that may be 
possible in the future, but they will serve, it is believed an imme- 
diate purpose in suggesting some measures which should help 
in the reduction of the losses from this source. 


MEADOW FROGHOPPER. 


(Philaenus spumarius L.) 


This extremely abundant species is widely distributed in the 
eastern United States as well as in Europe. It is probably 
the species most commonly referred to in mention of frog-_ 
hoppers although the nearly related species P. lineatus has 
been doubtless often the basis of comment. In general works 
the two species are seldom distinguished but since they have a 
different food plant range and other differences in habit, a more 
exact reference seems desirable. In common usage froghopper 
covers both these and certain other species. To make a more 
precise distinction I would propose this species be called the 
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Meadow Froghopper and the Philaenus lineatus Grass-feeding 
Froghopper. 

The distribution of the species covers the northern United 
States west to the plains region at least and in Maine its occur- 


“rence may be expected throughout the entire state. In fact it 


is one of the most abumdant species encountered in meadows 
and pastures and it is found occasionally in cultivated fields of 
oats. 

There is a quite wide range of food plants including many 
of the compositae as well as several cultivated crops. Among 
the food plants specially noted were buttercup, yarrow, thistle, 
helianthus, orange dock, daisy, clover, primrose, chokecherry 
and plum. 

Its economic importance is of course considerably affected 
by the fact that many of its foodplants are noxious weeds and 
if it would confine its attacks to such plants it might be counted 
very useful but since it feeds abundantly on clover its presence 
in meadows must be counted detrimental. 

In life history the species agrees very closely with P. lineatus 
so much so that one statement will almost answer for the two. 


NATURE OF THE INJURY. 


The effects of the attacks of this species are most apparent 
un the blossoms or the seed formation and in many cases are 
very evident. This is especially evident in the case of the 
buttercup which seems to be one of the favorite foodplants. 
Buttercup heads were marked to indicate those blossoms that 
were on stems attacked by the hoppers and four marked heads 
on a plant that bore eight other heads. The four attacked all 
withered and failed to produce seed while six of the others 
formed good seed heads and the other two were still in blos- 
som at time the observation closed. See figs. 44 and 45. 

Clover blossoms also show the same effect and there is no 
doubt that the hoppers must be a distinct factor in the reduc- 
tion of the formation of the perfect clover heads. 

Where buttercup is present spumarius seems to gather on it 
in preference to other plants though clover is apparently nearly 
as much affected. 
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Lire History. 


As already indicated the eggs of this species are believed to 
pass the winter in the meadows where the nymphs are observed 
in summer and probably they are found in the stems of their. 
various food plants or possibly in dead stems or leaves at the 
surface of the ground. 

The larve hatch in early summer, the earliest record which 
we have for the season of 1916, being June 13. The nymphs 
were mostly well along at the time of my first field observations 
in June and I conclude that the rate of growth is rather rapid 
for the latter part of June as during this time and early July 
but few less mature than the final instar were to be found. On 
July toth these last instar individuals were still plenty on but- 
tercup and a recently emerged adult was observed on dandelion, 
From the middle of July only adults were observed but these 
were evidently still feeding and it is certain that mating and 
egg development are carried along slowly. Mating was 
observed July 28th, and at this time adults of both sexes were 
abundant in clover in a meadow. One mated individual, dis- 
sected showed no evidence of egg development beyond the most 
immature formation and no indication of shell. By the middle 
of August egg development has proceeded so that occasional 
eggs are found with well formed shells but usually only a few 
mature eggs along with many imperfect and undeveloped ova 
in the oviducts. Figure 46 shows this condition as noted in 
a specimen dissected in August. The large black bodies are 
the eggs with shells and the faint ones those still unformed. 
The large spermatheca may also be observed above the ovi- 
positor. No spermatozoa could be detected in the spermatheca 
but from its size it would seem quite certain that they must be 
retained for some time and the eggs are fertilized as they mature 
through a long period possibly several weeks during late sum- 
mer and early autumn. ; 

No egg deposition was observed before my leaving Maine 
the last of August and the only eggs seen were those dissected 
from the females during August. 
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DESCRIPTION OF EARLY STAGES. 


Egg: The egg is moderately elongate, irregularly elliptic, 
about three times as long as broad, narrowing to one end, 
slightly flattened, one side straight or slightly incurved the 
other convexly curved, giving the egg a slightly curved appear- 
ance. The shell is tough and hard and developed while the 
eggs are still in the ovariole ducts. 

The first instar observed is from two to three millimeters 
long, the head before the eyes strongly inflated semiglobose or 
bulbous, polished, with faint arcs on the front. Antenne short, 
8- or 9-jointed, first joint short, 2nd large, 3rd cylindric, 4th 
to oth tapering, eyes dark, a distinct transverse furrow or 
suture across vertex between bases of antenne. Beak reach- 
ing to third pair of legs. 3 


Fig. 38. Philaenus spumarius, a, young nymph; b, intermediate; c, 


I 


last instar, all enlarged; d, female; e, male, genitalia. (Original.) 


The second instar observed (possibly the 3rd in full series) 


has the head cordate, front bulbous, a depressed suture from 


antennal bases, forniing a distinct transverse furrow, antenne 
g-jointed; 1st short, 2nd large, short cylindrical, 3rd longest 
cylindrical, 4th to 9th tapering gradually to tip. Eyes dark 
brown, reddish on the margins. Prothorax cylindrical; meso- 
thorax expanded at sides to form beginning of wing pads, wider 
than metathorax slightly produced posteriorly, tips reaching 
nearly to hind border of the metathorax, hind border slightly 
curved, metathorax slightly expanded at sides, hind border _ 
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nearly straight, transverse; legs not distinctly spined, a few 
weak points at tip of hind tibia. Abdomen widening to 3rd 
segment, tapering to tip, valves distinct. Length, 4 mm. 

In the final instar observed the head is distinctly more 
pointed though the front is decidedly bulbous, ocelli are evi- 
dent, the wing pads have developed backward so as to include_ 
the first two abdominal segments, those of the mesothorax 
being appressed to those of the metathorax and reaching almost 
if not quite to their tips. Head with vertex produced, sub- 
angulate, a depressed furrow crossing between the bases of the 
antennee, ocelli slightly nearer the hind border and about equally 
distant from each other and from the eye. Antennz 9g-jointed, 
those following the third becoming more slender and setaceous. 
Eyes narrower, the larger part visible from below, red-brown 
appearing transversely barred, front tumid, clypeus strongly 
convex, beak reaching to behind 2nd coxe. Two rows of black 
spines at tip of hind tibiz. Length 5 to 6 mm. 

This species is quite easily distinguished from Jlimeatus in 
the final instar by the difference in the shape of the head. In. 
Spumarius this is distinctly wider than long so as to appear 
bluntly pointed and the transverse furrow is longer than the 
distance from its center to either the front of vertex or to rear 
margin. The body as a whole appears broader and the color 
is usually fairly distinct, spumarius having a yellowish tint 
while lineatus is green with dusky or smoky tint. 

The adults present many varieties and most of these have 
been found in Maine. Several are figured in the accompanying 
plate (fig. 47) which shows also at bottom one of the nymphs. 

There is apparently no relation in these varieties to the food 
plants as different varieties have been found to mature from 
nymphs feeding on the same plant. Furthermore individuals 
of different color varieties are found mating together, appar- 
ently without any reference to color pattern. 

The typical form of the adult is easily seen from the figures, 
the head bluntly angular, the body elongate oval, widest about 
the middle, the elytra extending well beyond the end of the 
abdomen and the length from five to six millimeters. The 
color varies from pale gray to black and the markings in the 
form of irregular spots, broken cross bands, or longitudinal 
stripes. 
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GRASS-FEEDING FROGHOPPER. 


(Philaenus lineatus L.) 


This species appears to be a distinctly grass-feeding species 
and as noted in the preceding section seems unable to main- 
tain itself on plants outside the grass family. 

The species has a wide range in the northern hemisphere 
occurring over a wide territory in Europe and North America, 
but in the United States appears to be distributed especially 
through the northern portion, occurring from Maine to the 
Rocky Mountains. It seems to occur in greatest abundance in 
the New England States and, in meadows which are kept in 
grass for a number of years in succession, it undoubtedly must 
be ranked as a distinct pest. While seldom if ever alone in its 
attacks, being associated with various jassids and other sucking 
insects, it is one of the abundant forms and during the two 
seasons in which I have had opportunity to observe it there 
has heen no question as to its numbers being sufficient to occa- 
sion distinct loss. The records of injury to certain fields apply 
with special emphasis to this species as it was so plentiful that 
the frothy masses were’a conspicuous feature of the meadows 
in June and early July. Timothy and redtop were apparently 
about equally sought and the froth masses occurred from the 
level of the ground to several inches above. 

The withering of the upper part of the stems and probably a 
considerable part of the blasting of the heads, some of which is 
doubtless due to thrips (A. striatus Osb.) or to Jassids may be 


attributed to this attack. 


At the time of my arrival in Orono, the last of June, the © 
nymphs had largely reached the final stage of growth so that I 
do not have observations on the earliest appearance. Judging 
by their maturity however and also by the stages of growth 
shown in the related P. spumarius it is probable that the eggs 
hatch and larval life begins in late May or early June. 

On June 27th, 1914, at my first opportunity for personal 
observation the species was found plentifully on timothy and 
redtop, all found being in the nymphal stages and included in the 
froth masses, sometimes as many as two or three of the froth 
masses and included larve on a single grass stem. The most 
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mature at this time was one with the wing pads developed 
evidently in the final nymphal instar. The final instar occupies 
a period of two or three weeks and corresponds closely with 
the time of rapid growth and formation of heads in the grass, 
the nymphal stage being passed and adults beginning to appear 
at about the time of hay cutting July 3rd to toth. 

The mature nymphs are easily distinguished from those of 
Spumarius by the more slender body, the narrower front por- 
tion or inflated part of the head and by a more dusky colora~ 
tion, especially as they approach moulting. 

The process of emergence is interesting and apparently varies 
slightly in different individuals, but in cases. observed the 
emergence occurred within the froth masses. The nymphal 
case is included within the remnant of the froth mass that 
remains attached and clings to the grass stem for some time. 
The head is closely appressed to the stem and directed toward 
the upper part of the stem, the abdomen is elevated and this 
and the thorax are both split along the dorsal line. The front 
legs clasp the stem, but the middle and hind legs are free. 

The remnant of froth mass retains closely the original form 
and shows the form of individual bubbles, a condition which 
certainly points to the presence of some content that gives a 
gelatinous consistency to an otherwise watery mass.. 

The full life cycle of this species has not been followed and 
there are several points in the cycle which it will be especially 
interesting to determine. Nevertheless, enough is known con- 
cerning certain of the most critical periods of development to 
furnish a basis for the application of certain measures of con- 
trol. 

That the winter is passed in the egg stage as has been gen- 
erally stated and is evidenced by the occurrence of larve in our 
cages, placed in early spring over timothy grass in meadows. 
Adults certainly could not have entered there to deposit eggs 
in spring and if adults had hibernated in the grass we should 
_have found some at least of the dead bodies present within our 
cages. 

The date of egg hatching cannot be given precisely, but the 
earliest appearance of the froth masses in June would indicate 
a rather late hatching, at least for this latitude. 
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During June only young are to be found and during this 
period they pass through three or four moults. Three instars 
at least are represented in material collected June 19th, 26th 
and 27th. 

In rearings from nymphs collected on grass the latter part 
of June adults were secured during the first week in July. In 
one case a nymph enclosed June 29th moulted July 1st and 
emerged as adult on July 5th and in another case a nymph 
probably recently moulted caged July oth, developed to matu- 
rity and adult emerged July 11th. These all indicate a short 
nymphal period and rapid growth. 

The adults continue to feed and up to July 29th no signs of 
egg maturity or egg deposition had been noted. Egg develop- 
ment is evidently slow and mating and egg deposition must 
occur irregularly, probably extended over a period of some 
weeks in autumn. 

Ovaries from females, collected in the field, were dissected 
and four well developed eggs were found with definite shell, 
but no evidence of segmentation. A number of apparently 
undeveloped eggs were in the ovarioles. 


We Mimeatus D. spurmaree> 


Fig. 39. Relative form of head in Ph. lineatus and sfumarius nymphs 
of final instar. 


Comparing the final instar especialy with spumarius the 
head is longer and the front more distinctly produced. In 
spumarius the part in front of the suture is in the ratio of Io 
to 24 while in lineatus it is as 11 to 20 and the head entire in 
Spumarius is in ratio of 44 wide to 31 long in limeatus as 40 
wide to 34 long as taken in average for several specimens. 

Lineatus is further distinguished by the dusky coloration 
especially toward the posterior end of the body as the nymph 
approaches maturity. 

Some very small specimens of this species were taken at 
Saddleback Lake in the summer of 1916, the smaller ones only 
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4 mm. long, and many froth masses were noticed on the small 
dwarfed plants of Canadian bluegrass growing on rocky 
ledges: It seems possible that the depauperate condition of 
the grass and of the froghoppers living on it may be a mutual 
adaptation to a deficient food supply. 

Adults of lineaius are distinguished from spumarius by the 
narrow, more parallel sided form and the longer head. The 
head is rounded angular in front and as wide as the thorax. 

The color is gray with a whitish margin to the costa, bor- 
dered by a blackish line which fades out toward the end of the 
elytron. The length is from four to five millimeters. 


REMEDIES OR CONTROL. 


It seems very evident that the most effective control for this 
species lies in a frequent rotation from grass to some other 
crop and the general freedom from infestation in timothy 
meadows not older than two or three years as compared with 
the great abundance in old meadows, emphasizes this point. 

This applies of course to many other of the grass insects, 
but on account of the restrictions of this species and the fact 
that the time during which eggs must be present is extended 
over a long period, it should be particularly effective. To be 
of greatest advantage plowing should be done in spring or late 
in fall. 

It is recognized that there are many situations especially in 
wooded pastures and rougher meadow land where it is desirable 
to maintain a grass crop for a long succession of years and it 
is hoped that measures for reducing or eliminating these pests 
will make this possible without sacrificing such a large percent- 
age of the crop. 

Of the measures available for permanent meadows three 
seem worthy of mention and thorough trial. 

While egg deposition has not been actually observed it is 
almost certain that the eggs are placed in grass stems and that 
they remain during fall, winter and early spring in this con- 
dition. It will be evident that burning of the surface dead 
grass, when this is allowable, will furnish a means of destroy- 
ing the eggs of these and many other species. 
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Hopper dozer treatment immediately after haying to catch 
recently developed adults, would probably be the best time for 
use of this measure. 

The hopper dozer method consists in the use of a strip of 
sheet iron, ten or fifteen feet in length, coated with coal tar or 
tanglefoot, and drawn over the surface of the grass land with 
about the rate of a rapid walk. Its success depends upon the 
fact that the hoppers when disturbed jump up a few inches 
from the grass and this means that they will usually fall back 
upon the sticky surface and be caught. The tar or tanglefoot 
must be replaced as often as it becomes so loaded with insects 
as to permit them to escape. 

Early mowing would probably reduce the number materially 
and where the insects are abundant the gain in later growth 
would probably compensate for loss in quantity of crop. A 
trial of this was attempted, but circumstances delayed the first 
mowing till the bulk of insects were ready to become adult, so 
no conclusive results were secured. 

That such mowing would be of service is indicated by the 
entire absence of these insects on lawns where early and fre- 
quent mowing is the practice. 


ANGULATED FROGHOPPER. 


(Lepyroma quadrangularis Say.) 


This species is not an abundant one in Maine, and apparently 
has no particular economic importance, but since it resembles 
the common meadow froghoppers it is desirable to show its dis+ 
tinctive characters. 

It has not been observed, except in the latter part of the sea- 
son, and so far as present evidence shows, there is a much 
belated single brood, in the latitude of Orono, the larve of 
which develop during August, the adults being present during 
late August and through Sept. 

Nymphs were first collected Aug 14th and included three 
well marked stages, representing evidently different instars and 
probably the second, third and fifth if the full series includes 
five instars. Adults appeared in the fields on the 18th, and a 
reared specimen was secured on the 17th from the nymphs col- 
lected on the r4th. 
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The nymphs are included in froth masses similar to those of 
the other froghoppers and are smooth and highly polished 
light green in color, becoming slightly more yellowish in later 
stages, the head distinctly blunt, almost truncate in front and 
the front somewhat flattened as compared with the bulbous 
form of the species of Philaenus. 


The smallest individuals taken (2nd instar?) a, Fig. 4o, are 
4 mm. long, tylus broad and distinctly truncate, beak reaching 
base of abdomen, the meso- and metathorax with no distinct 
development of wing pads, the color light green. The abdomen 
is pyriform, a little wider on third segment than thorax, the 
legs nearly uniform in size, the third pair slightly larger. 

The next larger individuals (3rd instar?) b, Fig. 40, are 5-6 
mm. long, similar in shape and color to the preceding stage, but 
with the wing pads clearly indicated, those of the mesothorax 
extending only slightly over the hinder ones, the beak reaching 
to the third coxe. 

The final nymphal instar (5th?) c, Fig. 40, is 6 to 7 mm. 
long, based on measurement of three individuals, light green 
in color with slightly more of yellowish and with the wing pads 
which extend to base of third abdominal segment of yellowish 
or whitish color. The beak extends to base of third coxe, the 
legs nearly uniform in size, the hinder pair only slightly larger 
than the middle and the middle a trifle larger than the front 
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pair, the head is broadly cordate, the eyes prominent, and the 
front similar to the preceding stage with a slight production of 
the anterior border. 

In all stages the pleural lobes of the abdominal segment are 
very large and occur on all segments to last, enclosing a broad, 
deep channel which, as in related species, doubtless serves 
especially in the enclosing of air to form the froth mass. 

This species is often taken in autumn in sweeping in grass 
lands and probably has a variety of food plants, though so far 
the nymphs have been found only on the /mpatiens biflora. 
The adults have been taken only in autumn and while it would 
be unsafe to say that no spring generation occurs, the facts at 
hand would indicate that there is a late deposition of eggs in 
fall and that these eggs remain unhatched until midsummer of 
the following year, then producing nymphs during August, or 
possibly in late July, which mature very rapidly and give rise 
to adults by the middle of this month. 

While the nymphs of this species very closely resemble those 
of Philaenus they may be at once distinguished by the blunt 
form of the front part of the head, appearing from above as 
1f the head had been pushed against some object and a circular 
form made broadly truncate. 

Adults of this species have a quite characteristic appearance 
with strongly sloping elytra which bear a blackish marking, the 
angle of which touches the costal border. The general color is 
gray with often a dull suffusion of purplish or brownish tint. 
Length 6 mm, to 7 mm. 


SUS ANID Ae ee  IUROYGIBIOIMP DIRS, 


PARALLEL SPITTLE INSECT. 
Aphrophora parallela Say. 


Although this insect is a very abundant one and has been 
known to American entomologists for nearly a century, there 
has been very little written about it nor any careful study of 
its life cycle and habits. 

About the only account of its habits worthy of mention is 
the original description by Fitch published in the Transactions 
of the New York State Agricultural Society for 1857. 
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This account is brief and while it has been reproduced in 
Packard’s Forest Insects neither of these works is so generally 
available at present as to be accessible to all who might wish 
to see it, and it seems desirable therefore to quote it here. 

“In June, a spot of white froth, resembling spittle, appear- 
ing upon the bark near the ends of the branches, hiding within 
it a small white wingless insect having six legs, which punctures 
and sucks the fluids of the bark, and grows to about a quarter 
of an inch in length by the last of that month, and then becomes 
a pupa of a similar appearance, but varied more or less with 
dusky or black, and with rudimentary wings resembling a vest 
drawn closely around the middle of the body; the latter part of 
July changing to its perfect form with wings fully grown, 
and then no longer covering itself with foam, but continuing 
to the end of the season, puncturing and drawing its nourish- 
ment from the bark as before. The perfect insect, a flattened 
oval treehopper, 0.40 in. long, with its wing covers held in form 
of a roof, its color brown from numberless blackish punctures 
upon a pale ground, a smooth whitish line along the middle of 
its back, and a small smooth whitish spot-in the center of each 
wing cover, its abdomen beneath rusty brown.” 

This short account while giving the main points in the life 
cycle of the insect leaves many points to be desired and it was 
in hopes of supplying some of these wanting details that obser- 
vations were begun upon the species in the summer of 1914. 

At this time the nymphs in their frothy masses were quite 
plentiful on the Scotch Pines on the University Campus and it 
was hoped that by watching their development to verify the 
connection between these nymphs and the adult form. As 
stated by Fitch the nymphs were attached near the tips of the 
twigs and their presence was made very manifest, not only by 
the frothy masses, but by the sappy exudations running down 
on the branches so that there was a distinct discoloration. 
Usually only one nymph was observed on a twig and these were 
scattered over the tree. A number were enclosed in cheese 
cloth coverings to secure adults, but most of these were removed 
by some one who evidently counted them unsightly. However 
the rearing of some individuals and the securing of others 
either in process of emergence or in close proximity to the cast 
off skins leaves no question as to the larve observed being the 
‘young of this species. 
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Fig. 41. Aphrophora parallela a, b, c,d, e, 1st, 2nd, 3rd, 4th, 5th 
instars. All enlarged. (Original.) 


The earliest nymph collected in 1914 was a partly grown one 
secured by Mr. Newman June roth, evidently representing the 
next to the last instar as all the later and larger nymphs showed 
a different color pattern. The date of egg hatching is there- 
fore uncertain, but is probably during the last of May or early 
in June. The nympha! growth must be fairly rapid as indi- 
viduals of the last instar occurred in early July and the first 
adults were observed on the morning of July 15th, one male 
being caught and another observed. At the same time one of 
the earlier instar forms was observed but at this time nearly alt 
were in the preimago stage. 

For the susimer of 1916 which was late and the insects prob- 
ably delayed in development, specimens were secured June 14th, 


2 
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that represent still earlier stages and the smallest an individual 
but three and one-half millimeters long is probably the first, 
while a larger one, four and one-half millimeters long, may rep- 
resent the second instar. These complete a fairly regular series 
from which we may present a brief statement of distinctive 
characters. 


DESCRIPTION OF EARLY STAGES. 


First instar. Smallest individual seen, length 3.5 mm. Body 
slender, abdomen scarcely wider than thorax. Head and thorax 
with antennz and legs and the last segment of the abdomen 
black polished. Abdomen except last segment yellow. An- 
tenne short, first joint thicker, about as long as thick, second 
scarcely longer than first, enlarging to tip, third short and with 
the following joints forming an obscurely segmented terminal 
part, tapering slightly to a blunt tip. 

The second instar as indicated by size and maturity is 4.25 
mm. long with the color as in the first instar, but with a very 
slight indication of beginning of the wing pads of the meso- 
thorax. 

The third instar 5 mm. long has the coloration of the preced- 
ing stage, but there is a distinct enlargement of the mesothorax 
into developing wing pads, but scarcely any for the metathorax. 

Fourth instar.. Length 6mm. Head strongly produced semi- 
circular from the base of the antenne. A transverse suture 
across head, touching bases of antennz. Mesothoracic wing 
pads extending back and enclosing metathorax and nearly 
touching base of abdomen, metathorax strongly concave behind 
the wing pads, not specially developed. 

Color: Head and thorax including wing pads fuscous or 
nearly black, shining. Segments of the abdomen except the 
terminal one yellow-white, terminal segment black, tubular, 
legs black, tips of femora paler. Beneath; front black, lower 
part of face, legs and central stripe of abdomen brown, sides of 
abdomen, segments I to 5 orange red. (See fig. 41 d.) 

Final instar. Length 11 mm., width 4mm. Yellowish white 
with brown spots, brown eyes, ocelli in brown spots. A pair 
of spots on the prothorax, median and lateral spot on scutellum, 
part ef mesothorax, the border and a pair of spots near center 
and the hind borders of the wing pads dusky; terminal seg- 
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ment black. Antenne, eyes, tip of beak, and tarsi blackish. 
Ventral expansion of the pleurites giving a broad channel be- 
neath, narrowing to tip where they form the leaf-like plates 
used in enclosing air to form the bubbles. (See fig. 41 ¢.) 


ALDER SPITTLE INSECT. 


(Clastoptera obtusa Say.) 


This common species abundant over a large part of the 
northern United States has been known for a long period and 
while described and credited to alder it is found on a variety 
of plants mostly shrubs. Considerable confusion has occurred 
in its classification and Fitch described certain forms as pint 
and testacea from rather marked forms occurring on different 
plants, but Ball in his review of the group referred all these 
to obtusa. No distinct varieties have been clearly demonstrated 
as restricted to any host plant. 

Linter Fifth Report of the State Entomologist of New 
York gives an account of the species based on larve occurring 
on alder. He describes the larve as nearly white with long 


Fig. 42. Clastoptera obtusa Say. Nymph of last instar. Enlarged. 
(Original. ) 


legs which were moved rapidly in walking. The pupe (last 
nymphal instar,) which had but recently undergone their trans. 
formation, show but little coloring, especially on their wing 
pads. With increased age they become more deeply colored, 
and they are olive-green on their thorax, wing cases and legs.” 


i 
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While the observations of this season add little to the past 
records, the fact that specimens were bred from white birch 
and hazel seems to make a record worth while. 

Our specimens were taken as last instar nymphs on July 
25th at which time they were beginning to change to adults and 
adults have been common on various ee since to early 
August. See fig. 50, e and f. 

Records carry the species as adult as late as Sept. 5th, so it 
may be considered certain that there is a single generation in 
this latitude and that the winter is passed in the egg form, the 
eggs hatching in spring or early summer, probably in June or 
early July, and the larval stages are passed rapidly. 


Doc-woop SpirtLe INSEcT. 


(Clastoptera proteus Fitch.) 


As the specific name implies this species is extremely vari- 
able and occurs in several forms, the more common ones being 
black in color with bright yellow cross bands on the thorax, 
in some cases with bright yellow spots on the base of the elytra 
and in others without these spots. See fig. 50, g, h, and 1. 

The species is supposed to occur on a variety of plants, but 
at Orono it has been taken for the larval stages, especially on 
the dogwood. Nymphs of apparently the final stage were taken 
during the summer of 1914 and adults were reared from these 
of both the color varieties. In 1916 still younger nymphs, the 
smallest found about two millimeters in length, were taken on 
dogwood and these are the smallest that have been secured. 
These were taken July 2nd, 7th and ioth and represent evi- 
dently individuals that have hatched from eggs that have sur- 
vived the winter as no trace of earlier generation or of hiber- 
nating females has been found. These earlier nymphs agree 
closely with the older nymphs observed in 1914 except that 
the head and thorax are nearly black or solid dark olive green, 
while the abdomen is clear white or a very light greenish white. 
The beak extends to the hind coxe and is dusky greenish olive, 
as are also the legs which are of about uniform size, or the 
hind ones possibly a trifle the larger. 

Five fairly distinct sizes or forms representing probably as 
many stages are included in the series, but there is very little 
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difference in them except in size, the greater amount of the dark 
color and the appearance of the wing pads. 

Evidently they pass by easy gradations from one instar to 

another. Probably the moults take place within the froth 
masses as occasionally moulted skins may be found in the 
froth masses, but the nymphs appear to move readily from the 
froth if disturbed and start a new mass at another point. This 
habit of froth forming is so strong that they will begin the 
liberation of air bubbles in the balsam solution if placed in it 
alive for mounting. 
The difficulty of securing newly hatched individuals is 
obvious since the only indication of occurrence is from the 
masses of froth and these do not appear until the young have 
fed and presumably have attained some increase in size. 

The smallest individuals represent, therefore, probably 
advanced individuals of the first instar or possibly newly 
moulted individuals of the second instar. They are about two 
millimeters long, the head, prothorax, and mesothorax, with 
legs, antenne, and last segment of the abdomen dark olive green, 
the metathorax and abdomen except last segment, greenish 
white or nearly pure white. There is no trace of enlargement 
for the wing pads and the metathorax is very short and incon- 
spicuous. 

The second size of individuals, probably second instar, show 
dark color on the metathorax and the angles of meso- and 
metathorax appear scarcely swollen. 


Fig. 43. Clastoptera proteus Fitch. Nymphs of 2nd or 3rd and final 
instar. Enlarged. (Original.) 
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The next in size, the third instar (?) show extension of 
mesothorax into the beginning of wingpads, but no perceptible 
pads on the metathorax. The dark color extends on to the 
first, second, and middle of the third abdominal segments, but 
is uniformly dusky on pro- meso- and metathorax. 

No distinct separation of fourth and fifth instars has been 
made, but individuals referred to these differ in having less 
solid dark marking on the thorax and more extension of color 
on the abdomen. The wing pads are much more developed, 
and in the more mature forms extend on to the base of the 
abdomen. ‘These mature forms, which are about three and a 
half millimeters in length, give rise to the adults, the appear- 
ance of adults coming the latter part of July. . 

Putting the various records together, it appears that the eggs 
remain over winter, the nymphs appear in late June, mature 
by the latter part of July and the adults presumably lay eggs 
during the latter part of the summer. There seems very little 
probability of a second brood in the latitude of Orono. 

While these insects sometimes occur in considerable abund- 
ance and their food plants are often utilized as ornamental 
shrubs there is little danger of their becoming so serious a 
pest as to require any particular treatment. Indeed so far as 
observations go they seem pretty generally confined to the 
bushes, growing in their natural habitats and have not been 
taken upon bushes growing under cultivation. 


CLASTOPTERA XANTHOCEPHALA GERM. 


This small species while more southern in distribution occurs 
in some parts of New England, and may at times be found 
in Maine. It is a very small species, about three mm. jong, and 
black or dark brown, resembling the black varieties of proteus, 
but differing in having slender lines across the upper part of 
the face and the lower part including the clypeus is black. 

According to Mr. Heidemann it has been found during the 
nymphal stages on Chrysanthemums, although he surmises that 
the original food plant may have been Ragweed. In either 
case it can hardly be counted as of any particular economic 
importance in Maine. 
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Philaroma bilineata Say. 


Another species which may be mentioned as belonging to the 


Maine fauna, although it has not been found in any abundance 


in the State, is the two-lined spittle insect Philaromia bilineata 
which is a common species through the northern part of the 
country from the White Mountains to the Rocky Mountain 
region. It is a little larger and more robust than Philaenus 
limeatus but much like it in general appearance. It has been 
taken at Fryeburg in the western part of the State by Mr. C. P. 
Alexander. The species has never been treated as of special 
economic importance and it is evidently too rare in Maine to 
need economic attention, but it often occurs in large numbers 
on the vegetation of the plains in the Dakotas and Montana. 


CERCOPIDAE OCCURRING IN MAINE. 


A list of the species of this family known to occur in the 
state may be of service in connection with the study of the leaf- 
hoppers (Jassoidea) and the studies of the life histories of 
some of the more important species from an economic stand- 
point. . 

The froghoppers are recognized by the conspicuous circle of 
spines at the tip of the hind tibiz and the species occurring in 
this region are mostly rather small insects of modest colors, 
and the young are well known on account of the masses of 
froth in which they are enclosed. 

The tree living or shrub living species are included in the 


genera Aphrophora and Ciastoptera while the species occurring 


on grasses or low herbage are included in the genera Philaenus 

and Lepyronia. 

Aphrophora parailela Say. Occurs on pine, often abundant. 

Aphrophora saratogensis Fitch. Also a pine species is less frequent. 

Aphrophora quadrinotata Say. Not abundant in collections so far. 

Philaenus spumarius L. A very abundant species in meadows and 
mixed vegetation, living on other plants than grasses. 

Philaenus lineatus L. Very common in meadows and grass land living 
on various species of grass. 

Lepyronia quadrangularis Say. Much less common here than the pre- 
ceding species but evidently not a grass feeding species. 

Philaromia bilineata Say, Fryeburg. (C. P. Alexander) 

Clastoptera obtusa Say. A common species on alder, ete. 

Clastoptera proteus Fitch. Common on dogwood. 

Clastoptera xanthocephala Germ. 
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Of these species only the Philaenus lineatus and Aphrophora 
quadrinotata have been given a record for Maine in Ball’s 
Monograph of the North American species, but spumarius 1s 
recorded for Nova Scotia and “New England States.” 


| 


Fig. 44. Buttercup affected by Philaenus spumarius. 
blasted heads are indicated by the x. (Original photograph.) 


The shriveled 


Fig. 45. Buttercup heads enlarged showing the blasting due to attacks 
of the Froghopper Philaenus spumarius. Fig. 46. Female reproductive 
organs of Philaenus spumarius showing ovary with undeveloped, par- 
tially developed and mature eggs, the latter appearing very black, with 
shell. Below these and connected with the oviduct is the circular sper- 
matheca and at bottom the ovipositor. (Original photographs. ) 


Fig. 47. Varieties of Philaenus spumarius. 1, 2, 3, var. fasciatus; 
4, 6, leucocephalus; 5, pallidus; 7, lineatus; 8, nymph in final (fifth?) 
instar; 9, dark form of leucocephalus. (Original photograph.) 


Fig. 48. Philaenus lineatus. Male and female above. Grass stems 
showing froth masses attached about natural size. (Original from 
photographs. ) 


Fig. 49. Froth masses of Philaenus lineatus enlarged about 
diameters. (Original from photograph.) 


Fig. 50. a, Aphrophora quadrinotata; b, Lepyronia quadrangularis; 

c, Aphrophora parallela; d A. parallela. Nymphal molt from last 

instar; Clastoptera obtusa Say; ec, male; f, female; Clastoptcra proteus 
Fitch, g, female; h, 1, two varieties of male. (Original.) 
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DWARF EGGS OF THE DOMESTIC FOWL. 


By RayMonp PEARL AND Maynig R. Curtis. 


In any breed of domestic fowls there are occasional indi- 
viduals which produce one or more small eggs which are from 
one-tenth to one-half the size of normal eggs. Various super- 
stitions have been associated with these small eggs and in 
many parts of the world the eggs are still called by names 
derived from the superstitions formerly common to the region. 
A common superstition which persisted nearly to our own time 
was that old cocks produced these eggs. Hence they are still 
often called “cock eggs.” At an early period it was believed 
that if a cock egg was incubated it would hatch into a serpent, 
the basalisk, whose breath or look was fatal. Other less 
definite superstitions considered these eggs as good or bad 
omens. In some places they were used as charms to bring 
misfortune to one’s enemies and were called “witch eggs.” 
In other places they were called “luck eggs” for it was believed 
that if one was thrown over a building any wish made by the 
thrower while the egg was in the air was sure to come true. 
Since no one of these names is generally accepted we have 
decided to use the modern descriptive term “dwarf eggs.” 

The dwarf egg is more common than any other type of 
abnormal egg except the double-yolked egg. It has emerged 
from the age of superstition with the cause for its production 
inadequately explained. It is the purpose of the present paper 
to discuss (1) the different types of dwarf eggs in respect to 
shape and also in respect to contents; (2) the variability in 
respect to size and shape; (3) the interrelations of the varia- 


*This bulletin is an abstract of a more detailed paper by the same 
authors published under the title “Studies on the Physiology of Repro- 
duction in the Domestic Fowl. XV. Dwarf Eggs.” Journal of Agricul- 
tural Research, Vol. VI, pp. 977-1042, 10916. 
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tions in dimensions, shape and size; (4) the frequency of the 
occurrence of dwarf eggs compared to normal eggs and of 
dwarf egg producers compared to birds which do not lay dwarf 
eggs; (5) the seasonal distribution of dwarf eggs; (6) dwarf 
egg production by birds with normal and with abnormal ovi- 
ducts; (7) the relation of dwarf egg production by normal 
birds to the age of the bird and to the position of the egg in 
the clutch and litter; (8) physiological conditions which lead 
to dwarf egg production; (9) the relation of the production 
of dwarf eggs to other abnormal phenomena of reproduction 
which either occur in nature or have been experimentally pro- 
duced ; and (10) the contribution which the study of the phys'- 
ology of dwarf egg production makes to our knowledge of the 
normal physiology of egg production. 

In the eight years from February 1, 1908, to February 1, 
1916, 298 dwarf eggs are known to have been produced at this 
plant. The weight of 275 of these was taken and in 261 of 
these cases the length and breadth was also measured and the 
length-breadth index calculated. Of the 2098 eggs recorded 
274 were opened and their contents were examined. Several cf 
the dwarf eggs were floor eggs and a few were laid by birds 
on which no egg record was kept. In 251 cases, however, the 
egg record of the bird laying the dwarf egg is available. Fur- 
ther several of these birds were autopsied and the condition of 
their sex organs observed. 
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J. DrtFrFERENT Types oF Dwarr FEccs CLASSIFIED, FIRST, IN 
RESPECT TO SHAPE AND, SECOND, IN Respect TO PRESENCE 
OR ABSENCE OF YOLK. 


The dwarf eggs of the fowl vary greatly in size and shape. 
Fig. 51 shows fourteen of these eggs with a normal egg laid 


Fig. 51. A collection of dwarf eggs with a normal egg in the center 
of the group. X 2/3. 
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by a nine months old pullet for comparison. From this photo- 
graph it may be seen that there are two distinct types of 
dwarf eggs in respect to their shape. The prolate-spheroidal 
type similar in shape to a normal egg and the cylindrical type 
which is much longer in proportion to the breadth. The 
cylindrical eggs are shown in the first column of Fig. 1. These 
cylindrical eggs occur much less frequently than do the dwarf 
eggs of the prolate spheroidal type. 

Not only do the dwarf eggs differ in respect to size and 
shape, but there is a difference in internal structure. Some of 
these eggs contain no yolk but appear to be formed around a 
nucleus which consists of a few strings of coagulated albumen, 
apparently untwisted chalazal threads, and there are also some- 
times small lumps of hardened albumen or small blood clots 
associated with these chalazal threads. Some dwarf eggs contain 
small yolks in yolk membranes. More than half of all the 
eggs opened, however, contained some yolk which was not 
enclosed in a yolk membrane. Dwarf eggs may then be classi- 
fied according to the non-occurrence of yolk and the condition 
of the yolk when present as, first, yolkless, second, with some 
yolk not in a membrane and, third with one small yolk. In 
Table 1 the dwarf eggs are classified both according to form 
and yolk content. 


TABLE I. 


Showing the Classification of Dwarf Eggs both as to Shape 
and as to Yolk Content. 


Number|Per cent. 
with with Number|Per cent. 
Number|]Per cent.| some some With with Total. 
SHAPE. yolkless.| yolkless.| yolk yolk. one one 
not in a small small 
mem- yolk. yolk. 
brane. 
Shape not known’. . 5 38.46 8 61.54 (0) 0 133 
Prolate spheroidal 
SNADECHE,. sean se ee 83 33.33 139 55.82 27 10.84 249 
Cylindrical shape.. . 8 66.67 4 33.33 0 0 12 
Ota eenerens 96 35.03 151 55.11 27 9.85 274 


2Dimensions not recorded. 


From the last line of Table 1 it is seen that 96, or 35.03 
per cent. of the dwarf eggs opened were yolkless. The other 


DWARF EGGS OF DOMESTIC FOWL. 293 


178, or 64.96 per cent. contained yolk. Of these, 151, or 55.11 
per cent. of all the dwarf eggs opened contained yolk not 
enclosed in a yolk membrane. A small yolk was present in 
27, or 9.85 per cent. of the dwarf eggs. From these figures 
it is seen that nearly two-thirds of the dwarf eggs contain yolk. 


Il. Tue ALBUMEN AND SHELL OF DwarrF Eccs. 


We have seen that dwarf eggs differ in respect to the 
nucleus around which the albumen is formed. Bonnet* states 
that the nature of the albumen is also generally altered. The 
dwarf eggs observed differed greatly in respect to the density 
of the albumen. In many it was very condensed, being a thick 
clear mass which nearly maintained its shape when removed 
from the shell and egg membranes. It appeared very much 
like the albumen in a normal egg while it is in the albumen 
secreting region, or the isthmus of the oviduct.” In many 
other cases it appeared exactly like the albumen of a norma! 
laid egg, that is, there was a somewhat firm inner mass 
surrounded by a thin fluid albumen. All gradations between 
these also occurred. In a very few cases the albumen was 
more fluid than in the average normal egg. There, however, 
was an undoubted general tendency for the albumen to be more 
than normally firm. In connection with another investigation 
in progress at this laboratory the specific gravity of the albu- 
men of many normal and a few dwarf eggs was determined. 
The specific gravities of the dwarf eggs ranged widely, with 
the upper end of the range decidedly above the range for 
normal eggs. In fact the mean for the dwarf eggs is higher 
than the maximum for normal eggs, while the minimum for 
dwarf eggs is only slightly below the mean for normal eggs. 

The egg membranes of dwarf eggs so far as superficial 
appearance indicates are comparable to those of normal eggs. 
The shell is sometimes entirely or almost entirely absent as 
in the case of membrane covered or soft shelled eggs which 


*Bonnet. 1883. Das Vogelei. Deutsche Zeitschrift fiir Thiermedicin. 
Vol. 9, pp. 239-252. : 

“Pearl, R. and Curtis, M. R. 1912. Studies on the Physiology ot 
Reproduction in the Domestic Fowl. V. Data Regarding the Physiology 
of the Oviduct. Jour. Expt. Zool., Vol. 12, pp. 99-132. 


204. MAINE AGRICULTURAL EXPERIMENT STATION. 1g16. 


are normal in all other particulars. The thickness of sheil 
varies from very thin to very thick as in normal eggs. 


Ill. Tuer Siz—E anp SHape RELATIONS OF THE SEVERAL 
CLASSES OF Dwarr Eccs COMPARED TO EACH OTHER AND TO 
NormaL Eccs AND THE RELATIVE VARIABILITY OF NORMAL 
AND OF THE DIFFERENT CLAsses oF Dwarr E<acs. 


There is a considerable amount of variation within each 
class of dwarf eggs in respect to every measurable character. 
For each class of prolate spheroidal dwarf eggs the mean, 
standard deviation and coefficient of variation for each dimen- 
sion and for weight was determined by the use of frequency 
distributions. In the same way the means and standard devia- 
tions were determined for shape index. Since this is a per- 
centage character the coefficient of variation has no physical 
significance. However, the relative variation of the shape in 
the several groups may be roughly estimated by comparing 
directly the standard deviations. The number of cylindrical 
eggs was so small that the variation constants were not deter- 
mined. The arithmetic means, however, were determined 
directly from the data. The size and variation of the different 
egg parts in dwarf eggs is an interesting but difficult question. 
It was found possible to separate accurately the parts in a 
dwarf egg with a small yolk enclosed in a yolk membrane. The 
weights of the parts were determined for sixteen small yolked 
dwarf eggs. The number is so small that the means, standard 
deviations and coefficients of variation were determined directiy 
from the data. 

The means, standard deviations and coefficients of variation 
for each character in each class of dwarf eggs and in twa 
groups of normal eggs previously studied’ are given in table 2. 


*Pearl, R. and Surface, F. M. t1914. A Biometrical Study of Egg 
Production in the Domestic Fowl. III. Variation and Correlation in 
the Physical Character of the Egg. U. S. Dept. Agr. Bur. Anim. Indus. 
Bul. 110, Pt. III, pp. 171-241. 

Curtis, M. R. 1914, b. A Biometrical Study of Egg Production in the 
Domestic Fowl. IV. Factors Influencing the Size, Shape and Physical 
Constitution of Eggs. Archiv f. Entw. Mech., Bd. 30, pp. 217-327. 
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By means of the data given in Table 2 it is possible to com- 
pare the size, shape and degree of variability of the several 
groups of dwarf eggs both among themselves and with normal 


eggs. 


A. SIZE RELATION OF DWARF AND NORMAL EGGS. 


1. All classes of dwarf eggs are lighter in weight and both 
shorter and narrower than normal eggs. This fact is of course 
obvious from the most casual inspection of dwarf and normal 
eggs. : 

2. The cylindrical eggs studied were much lighter in weight, 
decidedly narrower, but slightly longer than the eggs of the 
prolate spheroidal type. 

3. Small yolked dwarf eggs are significantly smaller than 
normal eggs and larger than the other classes of dwarf eggs. 
That is the small yolked eggs are nearer the size of normal 
eggs than are dwarf eggs with little or no yolk. 

4. The average length, breadth and weight are all slightly 
higher for dwarf eggs which contain some free yolk than for 
yolkless dwarf eggs. These slight differences are not certainly 
significant. 

These results confirm the evidence from a study of norma! 
and multiple yolked’ eggs that the amount of yolk (or other 
nucleus) present in the oviduct is an important factor in deter- 
mining the amount of albumen secreted in a given case. 


B. THE RELATIVE SHAPE OF DWARF AND NORMAL EGGS. 


Table 2 also gives data for a study of the comparative shape 
of the several classes of dwarf and of normal eggs. It has 
already been noted that there are two distinct shape groups of 
dwarf eggs, cylindrical and prolate spheroidal eggs. The 
cause for the distinctly different form cannot be certainly 
decided from the material at hand. In several cases of cy- 


°Curtis, M. R. 1014, a. Studies on the Physiology of Reproduction ~ 
in the Domestic Fowl. VI. Double and Triple-Yolked Eggs. Biol. Bul. 
Vol. 26, pp. 55-83. 

™Pearl, R. ro1o. A Triple-Yolked Egg. Zool. Anz., Bd. 35, pp. 417- 


423. 
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lindrical dwarf eggs the form of the nucleus was not noted. 
However, in a few pronounced cases it was noted that the 
nucleus of coagulated fibers of albumen was drawn out in a 
line parallel to the long axis of the egg. In the prolate sphe- 
roidal eggs the nucleus is of globular form. That is, its shape 
is comparable to the shape of a normal yolk. All the eggs 
with small formed yolks: were of the prolate spheroidal type. 
It seems probable that the form of the stimulating nucleus 
is one of the factors in determining the shape of the egg. 

A comparison of the mean indices shows, first, that cy- 
lindrical dwarf eggs are longer in proportion to their breadth 
than are normal eggs, while prolate spheroidal eggs are pro- 
portionately shorter, and second, that dwarf eggs with small 
yolks are nearer the shape of normal eggs than are dwarf eggs 
without formed yolks. 

It has been noted that indices for dwarf eggs with small 
yolks are higher than those for normal and lower than those 
for other prolate spheroidal eggs. The order for the value 
of index is thus the reverse of the order for the size characters, 
Later it will be shown that within each group of dwarf eggs 
the index is negatively correlated with weight. In earlier 
investigations it has been shown, first, that the indices for 
multiple yolked eggs lie below the range of variation for the 
indices of normal eggs and, second, that within the normal 
eggs of an individual the index is negatively correlated with 
weight. The results from the study of dwarf eggs therefore 
extend the former evidence that the smaller the egg the broader 
it is in proportion to its length. Two factors may be working 
together to produce this negative correlation between index 
and weight. First, the greater the long diameter of the nucleus, 
be it yolk drop, normal yolk, or two or three yolks in tandem, 
the longer will be the area of oviduct stimulated at the same 
time and, second, when a plastic body is forced (by peristalsis) 
through an elastic tube the tube will offer more mechanical 
resistance to the passage of a large than a small body. The 
oviduct will therefore exert a greater elongating pressure on 
a large than ona small egg. This mechanical factor is probably 
of great importance in determining the shape of the egg. 


8Curtis 1914 a and b. Loc. cit. 
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C. THE RELATIVE VARIABILITY OF DWARF AND NORMAL EGGS. 


Table 2 gives also the data for comparing the variability of 
the different classes of prolate spheroidal dwarf eggs with 
each other and with normal eggs. In comparing classes where 
the absolute difference in size is as great as it is between 
normal and dwarf eggs the coefficients of variation are more 
accurate measures of relative variability than are the standard 
deviations. In order to determine whether or not the apparent 
differences in degree of variability shown by the several classes 
is significant it is necessary to compare the coefficient of varia~ 
tion (given in Table 2) for each character in each group with 
the coefficient of variation for the same character in each of the 
other groups. If such comparisons are made, and if in each case 
the difference in the coefficients compared is considered in rela- 
tion to its probable error, we find the following relations between 
the degree of variability in the several classes.. First, normal 
eggs are significantly less variable than the least variable class 
of dwarf eggs (small yolked dwarfs) in length, breadth, egg 
weight, yolk weight and probably shell weight. The significance 
of the smaller variation in albumen weight is doubtful. Second, 
small yolked dwarf eggs are almost certainly less variable than 
other dwarf eggs in length and probably also in weight. The 
significance of the smaller variation in breadth is doubtful. 
Third, the somewhat greater variation in every size character 
in the dwarf eggs with free yolk than in the yolkless eggs 1s 
not certainly significant. That is, it may be due to errors in 
sampling. In respect of shape the only deviation which can 
be considered of even probable significance is the difference 
between yolkless and small yolked dwarfs. That is, normal 
eggs and small yolked dwarf eggs are probably less variable in 
shape than dwarf eggs without a formed yolk. 

The relative variability of the size characters within each 
group are also of some interest. In both normal and dwarf 
eggs the size characters may be arranged in the order of their 
variability as egg weight, length, and breadth. 
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lV. THe INTERRELATION OF THE DIMENSIONS SHAPE AND 
WEIGHT oF EAcH CLaAss oF Dwarr Eccs COMPARED TO THE 
SAME RELATIONS IN NORMAL EcGs. 


We have seen that the dwarf eggs of each group vary 
greatly in each dimension and in weight and shape. We may 
now consider the correlation in the variation of the several 
characters in prolate spheroidal’ dwarf eggs of each class. 

The correlations studied are length with breadth, breadth 
with weight, length with weight, index with weight, yolk 
weight with egg weight and yolk weight with albumen weight. 
On account of the small number of dwarf eggs of known yolk 
weight the correlations involving yolk weight were calculated 
directly, trom the data. In the case of the other pairs of 
characters the usual correlation tables were made for each class 
of dwarf eggs. 

Table 3 shows the correlation coefficients with their probable 
errors and also similar coefficients for normal eggs. 

From Table 3 the following points may be ncted: 

I. In each class of dwarf eggs the correlation between the 
two dimeisions is positive and is certainly significant. That 
is, 2 broad dwart egg is also long and vice versa. The shape 
of the egg is no doubt determined by the action of the longi- 
tudinal and circular muscle fibers of the oviduct walls especially 
during the formation of the egg membrane and shell. The 
forming egg is a fluid body which tends to take a spherical 
shape when not under pressure. At the time an egg receives 
its membrane and shell a normal egg, and almost any dwarf 
egg, is larger than the normal diameter of the oviduct. It is, 
therefore, under pressure which tends to elongate it in the 
direction of the long axis of the duct. The degree of pressure 
and hence the resulting degree of elongation will depend on 
(a) the size of the egg compared to the diameter of a cross 
section of the duct, and (b) the relative tonus of the two sets 
of muscle fibers of the oviduct wall. A decrease in the tonus of 
the circular fibers, or an increase in that of the longitudinal 
fibers, or both, may counterbalance the increase in pressure due 


*Cylindrical eggs appear to show the same relations among themselves 
as the prolate-spheroidal eggs but the number was too small to deter- 
mine the significance of the relationship. 


IQI6. 
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to an increase in the diameter of the egg. The fact that the cor- 
' relation between length and breadth is significantly higher for 
dwarf eggs with little or no yolk than for small yolked dwarf 
or normal eggs may indicate that in these very small eggs 
there is little or no differential stimulus on the muscle fibers 
of the oviduct wall, but that there is such a stimulus when the 
egg is larger. . 

2. Length and breadth are both highly correlated with 
weight. That is a large egg is both broad and long. These 
relations are also true for normal eggs. 

3. The index-weight correlations are negative and they are 
significant for dwarf eggs with little or no yolk. That is for 
these two groups of small dwarf eggs the larger the egg the 
longer it is in proportion to its breadth, or the larger the egg 
the lower the index. The bearing of this fact has already 
been discussed (p. 297). 

4. The correlation between yolk weight and albumen weight 
in dwarf eggs with small yolks is higher than the average cor- 
relation between yolk weight and albumen weight within the 
normal eggs of a single individual. This high correlation 
between yolk weight and albumen weight in dwarf eggs with 
smali yolks adds to the evidence already presented (p. 297). 
that the amount of yolk present in the duct is an important 
factor in determining the amount of albumen secreted and thus 
both directly and indirectly influences the size of the egg. 


V. THe FREQUENCY OF THE OCCURRENCE OF Dwarr Eccs 
CoMPARED TO NorMAL Eccs AND oF Dwarr Ecc PRopUCERS 
COMPARED TO BIRDS WHICH DO NoT Lay Dwarr Eccs. 


The 298 dwarf eggs collected were produced by nine differ- 
ent flocks. During any year a few dwarf eggs may have 
escaped collection by being broken in the nest or laid on the 
floor and lost in the litter. This loss cannot have been large 
at any time. However, in order to guard against the possibility 
that there was an unequal loss during the several years the 
two years of highest dwarf egg production were selected for a 
comparison between the frequencies of dwarf and normal eggs. 

The frequency of the occurrence of dwarf eggs compared to 
normal eggs may be determined by calculating the percentage 
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of all the eggs produced which are dwarf. For convenience this 
percentage may be multiplied by too. This number represents 
the number of dwarfs in 10,000 eggs. This percentage was cal- 
culated for each of the two years of highest dwarf egg pro- 
duction, 1. e., 1911-12 and 1914-15. These data are given in 
Table 4. 


TABLE 4. 


Showing for the Years 1911-12 and 1914-15 the Total Number 
of Eggs, the Total Number of Dwarf Eggs and the Number 
of Dwarf Eggs per 10,000. . 


| Total Number of 


Total | number ot dwarf eggs 
YEAR. number | dwarf eggs. per 
of eggs. | 10,000. 
TONER eee oie ced nee, Vy tea a e e 63 ,176 59 9.3 
TT Ee Ns al ASRS Rete Casts SN Te atO 88 560 7 8.1 
Potala eer sy eee eas eee | 151,736 131 | 8.6 


From these data it is seen that during the two years of maxi- 
mum dwarf-egg production the proportion of dwarf to normal 
eggs was 8.6 dwarfs in 10,000 eggs, or one dwarf in 1,158 eggs. 
Warner and Kirkpatrick” show that during two laying contests 
at Storrs, Connecticut, 199,137 eggs were produced of which 
103 weighed less than .og Ib. (40.82 gms.). From these figures 
we see that they obtained 5.2 dwarf eggs per 10,000, or one 
dwarf egg in 1,933 eggs. 

The nine flocks which laid the dwarf eggs considered in 
this investigation contained approximately 4,800 different indi- 
vidual birds. Of these 4,800 birds about 5 per cent. produced 
at least one dwarf egg. By means of the data given by Warner 
and Kirkpatrick (loc. cit.) we see that during the third and 
fourth laying contest at Storrs, Connecticut, 85 out of 1,820 


*Warner, D. E. and Kirkpatrick, W. F. 1916. What the Size of Egg. 
Means. Jour. of Heredity, Vol. VII, pp. 128-131. 
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birds, or, 4.67 per cent. laid one or more dwarf eggs. The 
close agreement of the two approximations indicates that about 
5 per cent. of the birds in an average flock will produce at 
least one dwarf egg. 


VI. Tue SeasonaL FREQUENCY oF Dwarr Eccs CoMPARED 
To Norma Eces. 


Dwarf eggs are frequently found by poultrymen during the 
spring and early summer and somewhat less frequently at 
other seasons. During the eight years that these eggs have 
been collected at the Maine Station plant they have occurred 
during every one of the twelve months. However, 70.8 per 
cent. of them were laid during the five months from March 1 
to July 31. During some years more than 80 per cent. were 
produced during these months. Table 5 gives the number of 
dwarf eggs produced each month for each of the eight years 
(1908-16). It also gives the percentage of all of the dwarf 
eggs (1908-16) and the percentage of the total annual yield of 
normal eggs (1899-1907)” produced during each calendar 
month. 

This table shows that both dwarf and normal egg produc- 
tion is higher during the spring and summer than during the 
fall and winter. A comparison of the percentages at the foot 
of the table, however, shows that for May, June and July the 
percentage of the-annual dwarf eggs is greater than the per- 
centage of normal eggs. The monthly percentages of both 
normal and dwarf eggs are shown graphically in Fig. 52. It 
will be noted that the two polygons do not begin or end with 
the same month. The reason for this is that the data for the 
total egg production was collected for the September and Octo- 
ber after the birds were one year old, while for the period 
during which dwarf egg production was studied, the data from 
September 1 to August 31, more nearly represents the data 
from a single group of birds. 


“These percentages were determined by Pearl, R. and Surface, F. M. 
1911. A Biometrical Study of Egg Production in the Domestic Fowl. 
II. Seasonal Distribution of Egg Production. U. S. Dept. of Agr., 
Bur. of Anim. Indus. Bul. 110, Pt. II, pp. 81-170. 


1916. 
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From the diagram it is seen, as would be expected on the 
theory of chance, that during the months of heaviest norma! 
egg production more dwarf eggs are produced than at other 
seasons. Yet it is also seen that the two curves are by no 
means parallel. The egg production curve rises gradually 
through the fall and winter to its spring maximum and. then 


7 ‘N 


FPERCENTAGE EGG FRODUCTIO/VV 


Fig. 52. Diagram showing the percentage of the yearly total egg pro- 
duction (8 year average, 1899-1907) and total dwarf egg production (8 
year average, 1908-1916) which occurred during each month. Solid — 
line = percentage of annual egg production. Dash line = percentage 
of annual dwarf egg production. 


drops away even more gradually. The dwarf egg production 
curve does not rise during the fall and winter, but rises very 
abruptly during the spring to its maximum, which is three 
months later than the maximum for the normal egg curve. It 
remains relatively higher than the normal curve through the 
early summer. 

Since the data for the two polygons are derived from entireiy 
different birds it is desirable to pursue the investigations farther 
and compare the number of dwarf eggs and the number of 
normal eggs produced by the same birds. The two years of 
maximum dwarf egg production 1911-12 and 1914-15 were 
selected for this study. The data for this study are given in 


2 
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Table 6, which shows the total egg production, the dwarf egg 
production and the number of dwarf eggs per 10,000 eggs for 
each month of the two years combined. The data given in the 
last three columns are shown graphically in Fig. 53. 


PERCENTAGE EGG PRODUCTION 


x & 
q N 

a Skee he a 

Fig. 53. Diagram showing for the years 1911-12 and 1914-15 com- 
bined the percentage of the yearly total egg production and dwarf egg 
production which occurred during each month and the per cent. (x 100) 
of the eggs produced each month which were dwarf. Solid line = 
per cent. of total yearly egg production per month. Dash line = per 
cent. of total yearly dwarf egg production per month. Dot-dash line = 
the per cent. (x 100) of eggs produced during the month which were 
dwarfs. 


An examination of the diagram or the data given in Table 
6 shows that not only is the actual number of dwarf eggs small- 
est during the winter, but that the number of dwarf eggs per 
10,000 is also smallest. The irregular fluctuations of the fall 
are due to the fact that three birds which produced dwarf eggs 
because of a pathological condition of the sex organs laid 
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TABLE 6. 


Seasonal Distribution of Dwarf Egg Production. 


1911-12 ann 1914-15 ComsBINED. 


( 
| Per cent. | Per-cent. 
| Number of total of total 
Monta. Total Number dwarf eggs} number |dwarf eggs 

number dwacf per eggs produced 

eggs. eggs. | 10,000 esdaced during 

eggs. during month. 

month. 
Septemlbersnss oa ek 2 ,564 3 iil 1.69 2.29 
OChObeR Ter ssc tke ee ee 5 ,529 1 1.8 3.64 76 
November 2 oo) 2. o. 6 ,484 8 12.3} 4.27 6.11 
IDagainloaie, Ske steno ene eas 9 ,917 5 5.0 6.54 3.82 
MEME eet oe 11 ,560 6 ee, Oe) 4.58 
HSDLUATVeee a ee 12 ,784 3 BB 8.43 2.29 
HVitameliemitey sees: Sol hs weet 19 ,135 12 6.3 12.61 9.16 
AND oS Was eae eee 19 ,292 15 7.8 S771 11.45 
IMLS IABEs 5 oe Sec 18 ,789 17 19.0 12.38 12.98 
TWINGE ss ‘scare eon eee 17 ,201 27 15}, 2 11.34 20.61 
alk; ob a eee eee 15 ,157 22 14.5 9.99 16.79 
INTUCATE Fe co Rea a 13 ,324 12 9.0 8.78 9.16 
Mente tac see (els 786 | 131 8.6 100.0 100.0 


during these months. The small number of normal eggs pro- 
duced at this season gives great weight to these dwarf eggs in 
calculating the number of dwarf eggs per 10,000. Both the 
actual number of dwarf eggs and number per 10,000 increase 
through the spring, reaching a maximum in early summer 
some months later than the maximum for normal egg produc- 
tion. It is thus shown that the dwarf egg production is actually 
highest, and also highest in proportion to the normal egg pro- 
duction, during the spring and early summer. 

It appears that the disturbances in physiology which result 
in the production of dwarf eggs become more frequent with 
the onset of the natural breeding season and continue to increase 
in frequency during this season. The probable nature of these 
disturbances will be discussed later. 


VII. Dwarr Ecc Propuction sy Brirps wiTH NORMAL AND 
WITH PATHOLOGICAL OVIDUCTSs. 
The production of a dwarf egg is usually an isolated phe- 


nomenon. That is. a bird usually produces only one such egg 
This fact is easily seen from Table 7. 
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TABLE 7. 


Showing Number of Dwarf Eggs Laid by Each Bird which 
Produced One or More Such Eggs. 


Number of| Per cent. |Number of 
NoumBer or Dwarr Eeags Lar py a Birp. - birds. of birds. eggs. 
1 enc aig See cent i we ea ban Re Aa TR aa et I a a 178 89.0 178 
DBR aes, SAG eRe PE RECO Pur SC DME OPie oe OAM 15 ao 30 
Pris yee eee rele ON ete dee Sede, 117 aN a Pet i Te amen an 3 15 9 
A ets ctis ied ars aT RR RAG ney to A HO RE Ae ate EW Nery 1 - 0.5 4 
DPS CED A) SED 2 aA DEO wh Ma isk, cae CPN en Nga tory ce oN apts 1 0.5 5 
Say eal eae mas’ en 1 ror alte ve RO 5 OE We reac ROD 0 1 0.5 8 
IP (sities Caaeeeais Ute gs Desde Cea Ponce ak tial Shou e ne ame TLR Mier, Mun Ay 1 0.5 17 
RO tales See. ag oe ee SER OL ae seize! 200 100.0 251 
Number of dwarf eggs laid by birds whose number was not known, i. e., 
MOOS ELYF AO OTHE BS aes ae hee coh gt age aoe resco ue an els Sera 47 | 
Hl cy a) Uae a ae Ten a Seen NCO AP RRR RUDI OSD, eee OL commits IR ates i 9 ti 298 


From this table we see that of the 200 birds which produced 
one or more dwarf eggs, 178, or 89.0 per cent. produced only 
one, 15, or 7.5 per cent. produced two, and only 7, or 3.5 per 
cent, more than two. The figures given by Warner and Kirk- 
patrick (loc. cit.) for the birds in the Connecticut Station lay- 
ing contest show an even larger percentage (94.11 per cent.) 
of the dwarf egg producers which lay only one dwarf egg. One 
bird laid 14 dwarf eggs and no normal eggs. Each of the other 
four (4.71 per cent.) laid two. It is thus apparent that the 
production of dwarf eggs is not usually an evidence of a per- 
manent abnormality or derangement of the reproductive organs. 
This view is strengthened by a study of the egg records for 
the birds which produced dwarf eggs. In almost all cases these 
birds have a normal egg record. The dwarf egg is preceded 
and followed by normal eggs quite as though it were a normal 
egg. Only Ir (5.5 per cent.) of the 200 birds showed evi- 
dence of a permanent disturbance of the egg forming processes. 
It is evident that the disturbance which causes the produc- 
tion of a dwarf egg is usually of an accidental or at least 
temporary nature. However, there are certain pathological 
conditions of the oviduct which result in the formation of a 
dwarf egg instead of a normal egg. 

The t1 cases where dwarf egg production appeared to be 
related to a permanent disturbance of the physiology of the 
sex organs include all of the cases where the bird produced 
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more than three dwarf eggs, two that produced three, one that 
produced two, and four that produced only one dwarf egg. 
The production of a succession of dwarf eggs or of a long 
series of nesting records with one or two dwarf eggs should - 
lead one to suspect a serious disturbance of the oviduct. 

We will first consider dwarf egg production which is not 
associated with a morphological abnormality of the sex organs. 


VIII. THe RELATION oF DwarFr Ecc PropuctTion py NorMAtL 
Birps TO THE AGE OF THE BIRD AND TO THE POSITION OF 
Tit, AGS inp geo |Diaeiaie Yasin) (Giejoaneist. 


imeeeaige Ihe age of the bird at the time the dwarf ege 
was laid could be determined in 202 cases where a dwarf egg 
was laid by a normal bird. The age frequency distribution is 
given below. 


Age in Days. | Dwarf Egg Frequency. 
TE D-2.0,0) = Ree eee tese einen ser ate eamee near iE | 
210-260) LE eer Nera tet ar een ay 14 
Be OOM Bats costes ays (usps eo Mga ay see aie e o 22 
EED= ESO) 5p Ded Cree ac eae ene eee OS 
EDDA 4AO) Ree a lee cae ee 52 
FIDE OM) Bet te decacS, 56 Soct SoS Rates 8 a aeetaeee ee cesiete 19 
EMOa5OO 25... « ee eRe erect ners oe 4 
E19 (0:20) «3 Gaeta rn ae PCE Nii one ee ae o) 
COME SOS ph ia alien wight Lesh abate pea 5 3 
SENG MP ero ieee ea al Gikra Suk 6 
PE DSCOD) Ea ee ere teen ne 2 
‘nl SSCLOG) = 5 SiS Sane A ate a ot en 2 
PPE ME es alpen EEA en hole ot KR Zia, Sad o) 
SC NO-G1'5) tee eee eee ie eT PR o) 
BOO MOA) ics. eek rer CR BRR aR cs hah I 

HRM RM OR sy a0) 4b an alle aid aycliele isi Mw oe Male I 
202 


It has already been noted that a large part of the birds are 
disposed of at the end of their first laying year. That is wher 
they are 15 to 17 months of age. There were, therefore, many 
more chances for a bird to lay a dwarf egg during her first 
year than later in life. From data in hand it is not possible to 
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decide whether or not a bird is more likely to lay a dwarf egg 
during the second or third year than during the pullet year. 
The flocks were not seriously depleted, however, until the end 
of the first laying year. It may be noted from the distribution 
that pullets are increasingly likely to lay dwarf eggs up tcé 
the time they are one year old and that the chances. then de- 
crease up to the end of the pullet year. The mean age fos 
dwarf egg production among pullets may be calculated from 
the above distribution as far as and including the 450 to 509 
day group. This mean is 361.96+3.75 days. That is, approxi- 
mately one year. It is apparent also that the second year 
maximum falls in the 690 to 749 day group. That is, when the 
bird is approximately two years old. Dwarf eggs are also pro- 
duced by birds approximately three years old. From thes¢ 
data we see that dwarf egg production, unlike multiple yolked 
egg production, is not associated with immaturity of the bird, 
but that it is most likely to occur during the height of the 
breeding seasons in the successive years. These are of course 
the seasons of highest normal egg production. In the case of 
a very few of the young birds and in an appreciable percent- 
age of the old birds this is the only season in which the birds 
are in laying condition. 

B. Position in the litter. There is a wide spread popular 
belief that a dwarf egg marks the end of a laying period or 
litter. This belief has found frequent expression in the litera- 
ture from an early period to the present day. 

Since both dwarf eggs and broody hens are most commor 
during the breeding season, it is not unnatural that a relation- 
ship between the two is assumed by poultrymen who do nor 
trapnest their birds. The use of the trapnest, however, soon 
dispells this illusion. Pearl, Surface and Curtis” say that “The 
laying of one of these eggs is popularly supposed to mark the 
end of a laying period. This belief is without foundation in 
fact. They may be produced at any time.’”’ Warner and Kirk- 
patrick (loc. cit.) have lately arrived at the same conclusion 
after a study of the data collected during two laying contests © 
at Storrs. 


*Pearl, R., Surface, F. M. and Curtis, M: R. ionr. Poultry -Dise 
eases and Their Treatment, Orono, pp. 1-216. 
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A few birds lay practically continuously from the beginning 
of laying until the first moult. Usually, however, there are 
well defined laying periods which alternate with periods of 
non-production. The periods of production vary in extreme 
cases from two weeks to several months. In the present in- 
vestigation any period of practically continuous laying, what- 
ever its length, is considered a litter. In order to determine 
the relation of the production of a dwarf egg to its position 1m 
the litter it is necessary to standardize the litter in order to 
summarize the data from the different cases. If the ordinal 
number of- the days in the production period be divided by 
the whole number of days in the period, the resulting fraction 
will represent the position in the litter of an egg produced on 
that day. By this method the litter position of each dwarf 
egg produced by a normal bird which completed the litter waz 
obtained. The frequency distribution for litter position of 
dwarf eggs is given below. 


Fraction of litter. . Dwarf egg frequency. 

ROO aE no wine Sar taee Bees As dlare 26 
00 =. OO) Bar eee he ae 19 
EC D520 0) SU Aa ae tele bea ee ae Pa 10 
ROO RA ayer OSE NG ats We LD 16 
AD C= ADO Rae Aer Aaa ORR rit re ee 13 
BE Cro /S O10 te Ne Pier Be rere eee ee 21 
RCO MOOK Gree pa heath, NS. aa vies SAN 24 
7 EDs POO) Ge gia cai eae ge PEA ere 15 
[STs /S09). icra See ee ee are aa if) 
RAUL he mise fort ata ial aide tesla al 29 
183 


Mean = .506+.015 
Standard deviation = .307+.011 


This distribution is shown graphically in Fig. 54. 

The irregular fluctuations of the frequency curve for the 
litter position of dwarf eggs are not greater than the expected 
fluctuations of a random sample of the same size drawn from 
a population evenly distributed over the range.” The presen! 


“For mathematical proof, see original paper. 
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FREQUENCY 


FOS LSS (LBS IBS gS OSes ee ea 
POSITION IN LITTER 


Fig. 54. Showing the number of dwarf eggs which occurred in each 
tenth of a litter. Dash line = the mean frequency. 


data then indicate that a dwarf egg is equally likely to occur ai 
any time during a period of production. : 

C. The Position in the Clutch. A fowl seldom lays on every 
day during a litter. The actual time between successive eggs 
depends on the rate of fecundity of the individual at the time. 
This rate differs greatly with the individual and with. the 
season of the year. Since fecundity finds its manifestation in 
discrete units (eggs) the result of a very low rate is expressed 
by the production of an egg on a day preceded and followed 
by one to several days on which no egg is produced. A com- 
mon low fecundity rhythm results in the production of an egg 
on every second day. More usually an egg is produced some- 
what later on each of two or more successive days and then a 
day follows on which no egg is produced. The next egg i9 
produced early on the following day. The litter is thus broken 
into a series of daily eggs, which we may call clutches, sepa- 
rated by one or more days on which no egg is produced. The 
size of a clutch varies from one egg to the extreme and unusual 
cases where a whole litter (sometimes of more than forty eggs) ~ 
is laid in a continuous daily series. 

The general acceptance of the notion that a dwarf egg marks 
the end of a period of production suggests an investigation 
of the position of the dwarf egg within its clutch. In 197 of 
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the cases where a normal bird produced a dwarf egg the bird 
completed the clutch to which the dwarf egg belonged. Table 
8 gives for every size of clutch the frequency distribution of 
clutch position of dwarf eggs. 


: TABLE 8. 


Showing for Each Size of Clutch m which a Dwarf Egg was 
Produced the Frequency Distribution of Clutch Position of 
Dwarf Eggs. 


_ Orpinat NuMeer or THE Haa IN THE CLUTCH. 
| 
fe | | 
Number of Fggs in | 
the Clutch. ‘ | | ie 
eae ae |e sis Wee (eS Sl ey Si) s 
2) é)s|5/2(8 | 2/2/38) )4/8/8| 4) 2\e 
| | | 
{ | 
i ere cL8 Sica aoe eae 50) - - - - - - - —|] - - - - | -, 50 
re ee ONS OX eee SS a I AGS 
Ss bs bibvohe Hib Genes ae 10) 19) 13 aN ee a Se ee ao 
4b ciceen a Btoco ac tone ana aaa 5b). Te Te Sa aH = Se SP eS SS 24 
SNe p.5it Brag. oie, aera nae PH AU BA Gee ee ee ee ee 
Doe 6 6a Olata eee Oo} 2) 2) OF 2) OF =~} =} =|] =] -} =} =] =] - 5 
Conse eile. teria alte eee ae een MW DO! Of Ly 3-0) = = ) = = 6 
Secho. cy 6 ole ee O} Of OF O Wy OO} 2) OSs aihe =] Ss] = 3 
sa mins 8 ace a el eee Oy Ol a Or Ol OO} Oj, wo -{|/-/|-]-|{- 2 
13s oeiatdte Gid-o a tee 0; oO; 1) OF; OF OF OF OF OF OF OF - | =|} = 1 
SERRE Mee he ss ats OH Of OO} Ol Ole O O OO} @ DW) OF OF @ OF al 2B 
wiotalterycs sta ss: 95} 51) 26] 10} 8] 3] 2) O;| O;| 1) O| O 1/197 


This table shows that 50 dwarf eggs occurred as one egg 
clutches. That is, no egg was produced on either the preced- 
ing or following day. Forty-six occurred in two egg clutches, 
the other egg being in each case a normal egg. Of these, 
twenty-six were the first and twenty. the second of the two 
eggs. Similarly through the table we may compare the num- 
ber of eggs produced in the successive positions in a clutch of 
any given size. The clutches in which dwarf eggs occurred vary 
in size from one to fifteen eggs. A study of this table shows no 
apparent uniform tendency for a dwarf egg to occur in any 
particular position in a clutch. 

In order to summarize the data for the various sized clutches 
it is necessary to standardize the clutch. A clutch may be 
conceived as a line of definite length. This line may be divided 
into as many segments as there are eggs in the clutch. Each 
segment may be assigned a value. equal to the fraction which 
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the distance from the origin to the mid-point of the segment is 
of the whole length of the line. An egg then has a definite 
clutch position value expressed as a fraction of the clutch. 
These values are comparable for all sizes of clutches. For 
example, the value assigned to the middle egg of any clutch 
which contains an odd number of eggs is .500. A table was 
calculated which gives the value for each clutch position in 
each size of clutch. By means of this table the clutch position 
for each dwarf egg can be determined in terms which are com- 
parable for all cases of dwarf egg production whatever the size 
of the clutch. 

The clutch position frequency for the occurrence of dwarf 
eggs is given below. 


Fraction of clutch. Dwarf egg frequency. 
OP TOO AT oie oe wees aes ecu et 19 
2OO= 3 OO Nagar Sis eee oe ee ee 40 
MOD SOOM AY WEES ey ales Sean eer 25 
1G002- 700. SBS sent on 5 See Nees oc 35 
SOOHOOOT a Ha Nee ee Dae ee Ree 28 
147 


Mean = .518+.015 
Standard Deviation = 2267=5.014 


This distribution is shown graphically in Fig. 55. 

In this case as in the case of litter position the irregular 
fluctuations are not greater than would be expected to occur 
from errors of sampling.“ The present data indicate then that 
a dwarf egg is equally likely to occur in any clutch position. 


IX. PHYSIOLOGICAL CONDITIONS AND EFFECTIVE STIMULi 
Wuicu LErap To DwarFr EGG PRODUCTION. 


It has been shown that dwarf eggs usually represent some 
temporary disturbance or some accident in the physiology of 
reproduction since such eggs are preceded and followed by 
normal eggs. The disturbance is most likely to occur during 
the height of the breeding season although it may happen at 


“For mathematical proof, see original paper. 
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any time during the year. During any particular litter or clutch 
a dwarf egg is equally likely to occur at any time. . Although 
the cause of dwarf egg production is usually of a temporary 
character there are cases where a bird lays only or chiefly 
dwarf eggs. Other birds produce normal eggs for some time 
and then become “habitual”? dwarf egg producers. In the 
present section we shall consider the nature of the disturbances, 
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Fig. 55. Diagram showing the number of dwarf eggs which occurred 
in each fifth of a litter. Dash line shows the mean frequency. 


{ 
both temporary and permanent, which lead to the production 
of dwarf eggs 

On the basis of unpublished data Pearl, Surface and Curtis 
(loc. cit.) made a statement of the factors which were probably 
involved in dwarf egg production. The data on which this 
statement was based are included in the data used in the pres- 
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ent investigations. The data then on hand indicated that three 
fundamental factors are concerned in dwarf egg pfoduction. 
eiihesevare: 

“1, The bird must be in an active laying condition; the more 
pronounced the degree of physiological activity of the oviduct 
the more likely are these eggs to be produced. 

“2. There must be some foreign body, however minute, to 
serve as the stimulus which shall start the albumen glands 
secreting. This foreign body may be either a minute piece of 
hardened albumen, a bit of coagulated blood, a small piece ot 
yolk which has escaped from a ruptured yolk, etc. 

“3. It seems likely, though this is a point not yet definitely 
settled, that ovulation (i. e., the separation of a yolk from the 
ovary) must precede the secretion of albumen around the 
foreign body to form one of these eggs.” 

To a large extent the complete investigation confirms and 
extends these conclusions. The data which contribute to our 
knowledge of the physiology of dwarf egg production are the 
complete egg records and the autopsy records of dwarf egg 
producers. 


A. EVIDENCE FROM THE EGG RECORDS AND AUTOPSY RECORDS OF 
DWARF EGG PRODUCERS WITH ABNORMAL REPRODUCTIV® 
ORGANS. 


It has already been noted that the egg records for eleven ot 
the 200 known dwarf egg producers showed that few or no 
normal eggs were produced after the dwarf egg or eggs. Such 
birds usually make nesting records, the dwarf egg occurring in 
a series of the nesting records. As an illustration the egz 
record of Case No. I is reproduced in Fig. 56. 

From this record it may be seen that the bird was a heavy 
layer producing 162 eggs up to May 28. After this she pro- 
duced only one normal egg (on June 26). The nesting records 
occurring in clutches indicate that the ovary passed through 
its normal cycles. Four dwarf eggs were produced in a series” 
of nesting records. 

Five of the eleven cases of dwarf egg producers cited above 
were autopsied and found to have several things in common. 
(1) Each bird was a normal high laying individual which 
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became unable to produce normal eggs on account of a. patho- 
logical condition” of the oviduct. (2) In every case the part 
of the duct affected was the posterior end of the funnel or the 
anterior end of the albumen secreting region or both. (3) 
The disturbance in each case was of a nature to constrict or 
prevent the normal expansion of the lumen of the duct. (4) In 
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Fig. 56. Egg record of Case No. 1, “1” denotes a normal egg, “I— 
a dwarf egg, and “n” a visit to the trap nest but no egg. 


no case was the passage completely closed. (5) In each case 
there was convincing evidence that the ovary was in a normal 
reproductive cycle at the time the dwarf egg was produced. 
Five of the sixteen” dwarf eggs produced by these birds 
contained as a nucleus a small quantity of yolk not enclosed 
in a vitelline membrane. This yolk was no doubt a part of a 
normal yolk, the rest of which was absorbed by the visceral 
peritoneum. Three of the five birds were absorbing yolk in 
this manner at the time of autopsy. The presence of a part of 


Hour of the five cases had tumorous growths on the walls of the 
duct. In two cases these involved a large part of the funnel and albu- 
men secreting region. In the other two the affected tissue was confined 
to a narrow band in the lower funnel or albumen secreting region. In 
the fifth case there were two constrictions of the duct in the anterior 
end of the albumen secreting region. The constrictions were separated 
by one centimeter of duct with a normal diameter. The tissue in these 
constrictions did not appear pathological. 

*Tn two other cases the presence or absence of yolk was not recorded. 
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a yolk in the egg may have been due to any one of several 
causes. The three which seem most probable are the following: 

1. A yolk may have been broken during its passage into the 
duct and only a part of it may have entered the duct. 

2. A part of a yolk ovulated into the body cavity and broken 
either before or after ovulation may have been picked up by 
the funnel. 

3. A normal yolk may have entered the duct and being 
unable to pass the pathological portion may have been broken 
and a part of it extruded into the body cavity. The remaining 
portion may have passed the obstruction, becoming the effective 
stimulus for the formation of the egg envelopes. 

The effective stimulus in the case of the dwarf eggs which do 
not contain any yolk is difficult to ascertain. Some of these 
eggs contained what were apparently normal chalazae. Most 
of them contained coagulated fibers which resembled the fibers 
of which chalazae are formed. It is possible that in some or 
all of these cases a normal yolk has entered the duct, stimu- 
lated the upper duct to secrete chalazae and some albumen, 
passed as far as the obstruction and then been extruded, leav- 
ing behind sufficient chalazae and albumen to furnish the 
mechanical stimulus necessary for the completion of the egg. 
Some of these eggs contained lumps of hardened albumen which 
may have arisen from albumen left in the duct or abnormally 
secreted. When the ovary is in a particular condition such a 
mechanical stimulus may cause the secretion of the egg en- 
velopes. It must be kept in mind, however, that a dwarf egg 
did not occur unless the ovary was actively producing yolks. 
In none of the above mentioned cases was it impossible that 
a yolk had entered the duct and started the formation of the 


egg. 


B. EVIDENCE FROM THE EGG RECORDS AND AUTOPSY RECORDS OF 
NORMAL DWARF EGG PRODUCERS WHICH WERE AUTOPSIED. 


Attention has already been called to the fact that while oc- 
casional cases occur where dwarf egg production is due to a 
permanent disturbance of the reproductive apparatus it is in 
general not associated with such a condition. In fact a dwarf 
egg may occur at any time in a clutch or litter. The production 
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of normal eggs continuing as if the dwarf had been a normal 
egg. 

The autopsy records of normal birds which produce one or 
occasionally two or three dwarf eggs at wide intervals show 
that the sex organs are morphologically normal. In the cases 
where autopsy immediately followed the production of the 
dwarf egg the sex organs were in full functional activity and 
in every case but one the body cavity contained free yolk, 
indicating that all or a part of a yolk had failed to enter or had 
later been extruded from the duct. In one case the follicle had 
failed to rupture completely and was draining yolk from the 
torn yolk membrane. A part of this yolk was free in the body 
cavity and a part was in the dwarf egg. 


C. EVIDENCE IN CASES WHERE A DWARF EGG FORMS A PART UF 
A COMPOUND OR A DOUBLE EGG. 


1. Compound eggs of which one part is a dwarf .cgg. 

Recently an abnormal egg was produced by a bird in the 
Station flock which gives additional evidence as to physiologi- 
cal conditions and nature of stimuli which may result in the 
production of a dwarf egg. The shell of this egg is shown in 
Figs. 57 and 58. This egg was a compound egg. The two 
parts were of quite unequal size. The component which filled 
the larger part of the shell contained a normal yolk in a normal 
membrane but there was a slight tear in this membrane and 
free yolk was protruding from this tear. The hole which faced 
the small component egg was quite small and little of the yoll 
had escaped. This part of the egg had normal chalazae and 
thick and thin albumen. The other part which filled the small 
portion of the shell contained a drop of free yolk surrounded 
by a thick albumen envelope which was quite distinct from the 
albumen of the large part of the egg. No thin albumen was 
present in this part of the egg. An incomplete shell membrane 
separated the two components. 

The fact that when an egg is entering the isthmus as much 
and only as much of it as has passed in is covered with mem- 
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Fig. 57. Outside view of a compound egg which was composed of 
two albumen masses partly separated at the level of the seam in the shell 
by an incomplete egg membrane. The larger component contained a 
normal yolk with a slight puncture in the yolk membrane. The smaller 
one contained a drop of yolk which apparently came from the yolk in 
the other part. 


Fig. 58. Inside view of shell of the egg shown in Fig. 57. 
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brane was first noted by Coste,” and has since been observed 
by many investigators including the authors. Since the com- 
pound egg was formed of two parts imperfectly separated by 
a fold of membrane, they must have united after all of the 
albumen was formed and before the whole of the first com- 
ponent had passed into the isthmus. That is, this compound 
ege evidently represents the union of a dwarf and a nearly 
normal egg at the anterior end of the isthmus. 

Two other compound eggs where one component was a dwarf 
and the other a normal egg have been produced at the Station 
plant. In both of these cases the membrane of the yolk in the 
normal egg was uninjured. In neither case was there any yolk 
in the dwarf egg. The only visible nucleus in each case was a 
mass of chalaza-like coagulated albumen fibers. 


2. Double, eggs in which the enclosed egg and sometimes also 
the enclosing egg was a dwarf egg. 


The double or enclosed eggs observed at the Maine Station 
are described in a recent paper.” It seems necessary to 
summarize here those cases in which one or both of the com- 
ponents was a dwarf. In three cases a dwarf egg was included 
within a normal egg. Evidently in each of these cases a dwart 
egg was returned up the duct and meeting a normal yolk was 
included with it in a common set of egg envelopes. 

In six cases a small dwarf egg was enclosed within a larger 
dwarf egg. In one of these cases there was a drop of yolk in 
the outer egg. In two there was a small amount of yolk in the 
inner egg. In each case the dwarf egg was covered by egg 
membrane, while in two it also had shell. Each of the outer 
eggs had normal egg membranes and shell. In three cases 
there were bunches of coagulated albumen fibers resembling 
chalazae attached to the poles of the enclosed dwarf egg. The 
complete egg records for two of the six birds show dwarf eggs 
or nesting records, which suggest that there may have been 2 
permanent disturbance in the morphology or physiology of the 


Coste, M 1874. Histoire du developpement des corps organises. 
Tome I, Paris. 

“Curtis, M. R. 10916. Studies on the Physiology of Reproduction in 
the Domestic Fowl. XVI. Double Eggs. Biol. Bul. Vol. XXXI, pp. 181- 
212. 
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sex organs at the time the double egg was produced. In each 
of the other four cases the bird producing the double egg was 
a normal heavy laying bird. The double egg occurred in a 
normal clutch of from two to five eggs. In each case the 
double egg was the only abnormal egg ever produced by the 
bird. 


D. EVIDENCE FROM EGG RECORDS AND EGG CONTENTS. 


In case a bird which produced a dwarf egg was not autopsied 
the morphological condition and the physiological state of the 
sex organs at the time the dwarf egg was laid can be judged 
reasonably accurately by the egg record. In all cases not dis- 
cussed under the section on “Abnormal Physiological Condi- 
tions Associated with Dwarf Egg Production” the dwarf egg 
was produced within a litter, all the other eggs of which were 
normal. As already shown, the dwarf egg took any position in 
the clutch and litter. In all cases there was abundant evidence 
from the egg record that the sex organs were in active condition 
and were capable of producing normal eggs. 

In the center of the thick albumen of every dwarf egg ex- 
amined was found some firmer material. In a number of cases 
this firmer nucleus was simply a few coagulated threads of 
albumen which resembled the threads of a normal chalaza. 
Sometimes the mass of threads has the appearance of a normal 
chalaza, but more often it is an irregular mass of untwisted 
threads. Such a mass of threads or one (rarely two) more 
or less perfect chalaza is present in nearly-all the dwarf eggs. 

Table 9 shows the number and percentage of each kind of 
dwarf eggs classified as to the nature of the contained nucleus. 
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Dwarf Eggs Classified According to the Nature of the Con- 


tained Nucleus. 


Number Per cent. Subtotals © 


Narure or Nccievs. dwarf eggs. | dwarf eggs. ot per 
: cents. 
Drop of yolk, no yolk membrane........... 141 51.46 - 
Broken yolk membrane with some yolk...... 10 3.65 05.11 
Sua lWeonmpletetyolk soe ee ee 27 9.85 64.96 
Chalazal threads with or without lumps of 
coagulated albumen or blood clots........ 96 35.04 |: 100.00 
Tariall . ag ee ois eee se ae Meier ets 274 100 .00 


This table shows that in 9.85 per cent. of the dwarf eggs the 
stimulus to the active duct was an abnormally small yolk which 
for some unknown reason was produced and ovulated by the 
ovary. These cases apparently differ from normal egg pro- 
duction only quantitatively. That is, in the size of the stimu- 
lating yolk. 

From this table we see also that 55.11 per cent. of all the 
dwarf eggs opened contained a portion of a yolk and 3.65 per 
cent. contained a broken yolk membrane. This fact in connection 
with the autopsy records already discussed (pp. 316-318) for 
birds killed while a dwarf egg was in the duct or immediately 
after one was laid, indicate that in at least 55 per cent. of all! 
the cases of dwarf egg production the immediate stimulus to 
the active duct was a part of an egg yolk, the rest of which 
was absorbed from the visceral peritoneum. In one case the 
vitelline membrane of the yolk which furnished the stimulus 
was still within its ovarian follicle although part of the yolk 
was in the dwarf egg found in the shell gland and the most of 
the rest in the body cavity. In this case the yolk was broken 
during ovulation and only a part of it entered the duct. In the 
other cases it is impossible to tell whether the yolk was broken 
during or after ovulation. It is theoretically possible either 
that the yolk was ovulated entire into the body cavity and sub- 
sequently broken and a part taken up by the duct, or, on the 
other hand, it may have entered the duct and later been broken 
and a large part of it expelled. 
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It is seen from the table that 64.96 per cent. of all the dwarf 
eggs produced were apparently initiated by the presence of yolk 
in the duct. 

The presence of almost normal chalazae in a few of the eggs 
without yolk suggests that a yolk may sometimes enter the 
duct, stimulate secretion of chalazae and then be extruded, 
leaving behind enough chalazae and albumen to furnish the 
necessary stimulation for the completion of the egg. In a few 
cases, however, the arrangement of the chalazal threads and 
albumen envelopes around a blood clot or a lump of hardened 
albumen make it seem probable that these particles have fur- 
nished the stimuli necessary to start the secretion of the egg 
envelopes. 


X. THe RELATION oF Dwarr Ecc PRODUCTION TO OTHER 
OBSERVED PHENOMENA OF Ecc PRopUCTION WHICH OccuR 
IN NATURE OR HAve BEEN EXPERIMENTALLY PRODUCED AND 
THE CONTRIBUTION OF THIS STUDY TO Our KNOWLEDGE OF 
THE NorMAL PuystoLtocy or Ecc Propuction. 


It has already been noted that the six birds autopsied while 
an egg was in the oviduct or imeediately after one was laid 
had large empty follicles in the ovary. Five of them were 
absorbing yolk through the visceral peritoneum. In two cases 
the dwarf egg did not contain yolk. This suggested, first, 
that ovulation or a specific condition of the sex organs imme- 
diately accompanying it was the essential stimulus for the 
secretion of the egg envelopes by the duct, or second, that such 
a specific condition being present the secretion of the egg 
envelopes was stimulated by the small lumps of hardened albu- 
men which seemed to be the nuclei of these dwarf eggs without 
yolk, or third, that a yolk had entered and then been expelled 
from the duct. 

That neither ovulation nor any condition of the sex organs 
associated with it is sufficient alone to cause the formation of a 
dwarf egg is certain. Birds known to have ovulated into the 
body cavity for a long time, due either to a morphological or 
physiological (Curtis and Pearl 1915, loc. cit.) or surgical 
(Pearl and Curtis 1914, loc. cit.) disturbances, which pre-. 
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vented the yolk from entering the duct but did not otherwise 
disturb the mechanism, did not produce dwarf eggs. Some 
stimulus other than the condition of the sex organs is necessary 
to start the secreting activity of the duct. In normal eggs 9r 
in dwarf eggs with yolk this stimulus (mechanical or chemica! ) 
is furnished by the yolk. - . 

The fact that all dwarf eggs without yolks contain some 


nucleus firmer than normal albumen, together with the fact. 


that in one case where the bird had a dwarf egg with such a 
nucleus in the shell gland at autopsy no yolk was found in the 
body cavity suggests that when the ovary is maturing and 
ovulating successive yolks a mechanical stimulus may initiate 
the secretion of the egg envelopes. 

The results of surgical experimentation show conclusively that 
in a certain stage of activity the oviduct responds to a mechani- 
cal stimulus by the secretion of the egg envelopes. 

Various facts indicate that the functional condition of the 
oviduct depends upon some substance formed in the ovary 
usually at the time yolks are maturing but in certain patho- 
logical cases at other times also. This substance is probably 
an internal secretion carried by the blood since the ovary can 
cause the enlargement to functional size of a small piece of 
oviduct, the normal nervous connections of which have been 
destroyed. The fact that dwarf eggs are produced only when 
the bird is maturing and ovulating yolks and the fact that 
more than 50 per cent. of the trials to induce egg formation 
around artificial yolks were failures, suggest that the sex 
organs must be and must remain in absolute functional condi- 
tion until the egg is completed. 


SUM MARY. 


1. An occasional individual of any breed of domestic fowls 
produces one or more small abnormal eggs. These eggs may 
be called dwarf eggs. 

2. There are two distinct shape types of dwarf eggs: first, 
the prolate spheroidal or egg shaped type, and second, the 
cylindrical type. The prolate spheroidal shape is more com- 


mon. In fact 95.4 per cent. of the dwarf eggs studied were of 
this type. 


ee 
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3. Dwarf eggs may be classified as yolkless, free yolked, 
or small yolked according to the yolk content. 

4. Of the 274 dwarf eggs opened 35.03 per cent. were yolk- 
less and 64.96 per cent. or nearly two-thirds contained yolk. 
The yolk was enclosed in membrane in only 9.85 per cent. of 
the dwarf eggs opened, while free yolk was present in 55.11 
per cent. of these eggs. 

5. Dwarf eggs with small yolks: while distinctly smaller 
than normal eggs are significantly larger than dwarf eggs with 
little or no yolk. 

6. A comparison of the relative size of the several groups 
of dwarf eggs, normal eggs, double-yolked and triple-yolked 
eggs furnishes a continuous line of evidence that the amount of 
albumen secreted depends to a large extent at least upon the 
degree of immediate stimulation due to the amount of yolk 
present. 

7. Dwarf eggs with small yolks have shape indices which are 
higher than those for normal eggs and lower than those for 
other prolote spheroidal dwarf eggs. These differences in index 
in the three groups are the reverse of the differences in size. 

8. This negative correlation between the shape index, and 
size extends the evidence from former researches that the 
smaller the egg the broader it is in proportion to its length. — 

9. Dwarf eggs of each class are exceedingly variable when 
compared to normal eggs. This greater variation occurs ia 
all the physical characters measured, i. e., length, breadth, shape, 
index, egg weight, yolk weight, shell weight and possibly albu- 
men weight. : 

to. Dwarf eggs with small yolk resemble normal eggs in 
degree of variability as well as in size and shape more nearly 
than do other classes of dwarf eggs. 

11. The several size characters show different degrees of 
variation. They may be arranged from most to least variable 
as follows: egg weight, length and breadth. This arrangement 
is the same for dwarf and normal eggs. 

12. The interrelation of the size and shape characters in 
prolate spheroidal” dwarf eggs of each class is as follows: 


“The same relations apparently also hold for cylindrical dwarf eggs 
but the-number observed was too small to determine the degree of 
relationship. 
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Length and breadth, length and weight, and breadth and 
ek are significantly ae correlated in eggs of each 
group. 

b. Index and weight are negatively correlated. The corre- 
lation is significant for dwarf eggs with little or no yolk. 

c. In dwarf eggs with small yolks, yolk weight is highly 
correlated both with egg weight and with albumen weight. 

13. During the two years of maximum dwarf egg produc- 
tion at the Maine Station plant the proportion of dwarf to 
normal eggs was one dwarf to each 1,158 normal eggs. 

14. During the last eight years 5.15 per cent. of all the birds 
kept at the Maine Station plant are known to have produced 
at least one dwarf egg. 

15. Both the actual dwarf egg production and the number 
of dwarf eggs per 10,000 eggs is lowest during the winter 
months. It increases aeons the spring, reaching a maximum 
in the early summer. 

16. The production of a dwarf egg is usually an isolated 
phenomenon occurring only once or twice during the life of a 
bird. Only 3.5 per cent. of the birds which produced one or 
more dwarf eggs produced more than two. 

17. A study of all the egg records and the available autopsy 
records for birds which produced one or more dwarf eggs, 
shows that, in most cases, the disturbance which caused the pro- 
duction of the dwarf egg was of temporary character and 
was not correlated with a morphological disturbance of the sex 
organs. 

18. Eleven of the 200 dwarf egg producers, however, showed 
evidence that a permanent disturbance had occurred.. In these 
cases few or no normal eggs were produced after the dwarf 
ege or eggs, although nesting records indicate that the ovary 
passed through normal reproductive cycles. 

19. Five of these cases were autopsied and all of them 
showed some pathological condition of the oviduct which inter- 
fered with the passage of the egg, but did not entirely close 
the duct. 

20. In normal birds dwarf egg production is most likeiy 
to occur during the height of the breeding season. It is not 
associated with immaturity of the sex organs. 
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21. The popular notion that a dwarf egg marks the end of 
a period of production is without foundation. A dwarf egg 
is equally likely to occur at any time during a clutch or litter. 

22. A dwarf egg may be overtaken by a normal egg and 
form one of the components of a compound egg similar to a 
double-yolked egg except that one part is a dwarf egg. 

23. <A dwarf egg after it has received its membrane or its 
membrane and shell, may be. returned up the duct and be 
included in the succeeding normal egg, or it may act as the 
stimulus for the formation of a larger enclosing dwarf egg. 

24. Dwarf eggs are produced only when the ovary is in the 
absolutely active condition associated with the maturing of 
yolks. This is true whether the bird has a normal or a patho- 
logical oviduct. 

25. When the sex organs are in this condition a mechanical 
stimulation of the oviduct by an artificial yolk may result in 
the formation of a complete set of egg envelopes. 

26. The mechanical stimulation need not begin at the funnel 
in order to be effective to the parts lower down. 

27. The mechanical stimulation is local in its effect, That 
is, it is not transmitted down the duct any distance below the 
point to which it is applied. 

28. Dwarf eggs may be, and probably often are, produced by 
the stimulation of an active duct by some material particle 
which is not yolk. At least 65 per cent. of the dwarf eggs 
studied, however, were initiated by an abnormal small yolk or 
by a part of a normal yolk. Certainly in some and probably 
in all the latter cases the rest of the sole was absorbed by the 
visceral peritoneum. 


BULLETIN 256. 


ELM LEAF ROSETTE AND WOOLLY APHID OF THE 
PLO 


Schigoneura lanigera (americana in part). 
EpitH M. Patcu. 


White masses looking like patches of thick mold often occur 
on apple trees, especially about pruning wounds or other scars 
on the trunk and branches and upon water sprouts. Beneath 
this substance are colonies of rusty colored or purplish brown 
plantlice known as “woolly aphids” on account of the appear- 
ance of white covering which is, however, really composed of 
waxen filaments. 

The species is common in Maine on hawthorn, mountain ash, 
and Baldwin and some other varieties of apple. 

It is one of the migratory aphids and passes part of its life 
cycle upon the elm,** as is explained in the following treat- 
ment. It should not however, be confounded with those woolly 
aphids found upon aldert and maple,t as the woolly aphid cf 
the apple cannot live upon those trees. 


*Papers from the Maine Agricultural Experiment Station: Ento- 
mology No. 91. The work upon which this bulletin is based was for 
the most part completed in 1913 and published by this Station as Bulle- 
tin 217, which is now out of print. As the interest in the insect con- 
cerned continues and as the discovery of its annual migration from elm 
to apple was first recorded by this Station, it seems desirable to print 
this revised edition of Bulletin 217, containing such changes as bring 
the subject down to date. Cuas. D. Woops, Director. 

**There are other elm aphids belonging to this same genus which do 
not migrate to apple. 

tPemphigus tessellata (acerifolii.) 

tPemphigus tessellata (acerifolii) and Pemphigus aceris. 


\ 
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HABITS AND GENERAL DISCUSSION. 


The woolly aphid occurs upon the apple as a bark feeder 
and is found upon branches, roots, and tender places on the 
trunk. These insects are covered by a white flocculent waxy 
secretion given off as fine filaments through pores in the skin 
and their colonies are thus readily detected by the masses of 
white “wool” which renders them conspicuous. Figs. 58 and 67. 

On the roots its attacks induce enlargements and in the 
creases of these malformations the root form occurs in clus- 
tered masses. The injury to the trees is due both to the suck- 
ing up and exhaustion of the vital plant juices and to the 
poisoning of the parts attacked, as indicated by the consequent 
abnormal growths. Fig. 66. 

The damage is particularly serious in the case of nursery 
stock and young trees and is less often important after the tree 
has once become well established and of some size, though it 
may be troublesome then, too. Where this insect is abundant 
all the roots of a young tree to the depth of a foot or so become 
clubbed and knotted by the growth of hard fibrous enlargements 
with the results in a year or two of the death of the rootlets 
and their ultimate decomposition with subsequent disappearance 
of the galls and also of the aphids, so that after this stage is 
reached the cause of the injury is often obscure. 

_ On the trunks the presence of the aphids results in the rough- 

ening of the bark or a granulated condition which is particu- 
larly noticeable about the collar and at the forks of branches or 
on the fresh growth around the scars caused by pruning, which 
latter is a favorite location. On the water shoots, they collect, 
particularly in the axils of the leaves, often eventually causing 
them to fall, and on the tender growth of the stems. The dam- 
age above ground, even when insignificant, is useful as an 
indication of the probable existence of the aphids on the roots. 
A badly attacked tree assumes a sickly appearance and does not 
make satisfactory growth, and the leaves become dull and yel- 
lowish, and even if not killed outright it is so weakened that it 
becomes especially subject to the attacks of borers and other 
insect enemies. 

The common forms both on the roots and above ground are 
wingless aphids, not exceeding one-tenth of an inch in length, 
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of a reddish-brown color, and abundantly covered, especially in 
those above ground, with a flocculent waxy secretion. Fig. 63. 

In August and later, among the wingless ones, winged females 
appear in abundance. Fig. 62. They are little, clear-winged 
aphids which look nearly black unless carefully examined when 
the abdomen is found to be dark yellowish red or rusty brown. 


These are the fall migrants that leave the apple and seek the 


elm before giving birth to the generation of true sexes,—minute, 
wingless, beakless creatures, the female of which deposits a 
single “winter ege” within a crevice of the elm bark. 

The flight of the fall migrants away from the apple is appar- 
ently a common observation of all who have studied this species 
either in this country or abroad,* but it is only recently that the 
significance of this flight has been appreciated, it having been 
thought previously to be merely a dispersal from one apple tree 
to another. 

Where woolly aphid colonies are very thick, the true sexes 
and the winter eggs are sometimes found upon the apple tree. 
That such occurrences are accidental seems probable as fall 
migrants of most species will occasionally dispose of their pro- 


geny before reaching the appropriate winter host. 

A record of such an occurrence is to be found in the Repori of the 

Entomologist of the United States Department of Agriculture for the 
year 1879 by J. Henry Comstcck. On page 259 of this Report, Dr. 
L. O. Howard recorded his observations made in a little orchard of 
Russian apple trees then on the grounds of the Department of Agricul- 
ture at Washington, his statement concerning the winter egg being’ as 
follows: 
“The winter egg was found on several occasions during the winter 
in crevices of the bark over which a colony had been stationed during 
the summer. It was a rather long ovoid, measuring .322 mm. (.125 inch) 
in length and was very similar to the winter egg of Colopha ulmicola 
(Fitch), as described by Riley in Bulletin No. 1, Vol. V, Hayden's 
Survey. : 

“This egg was laid, as Professor. Thomas supposes, by a wingless 
female, differing from the ordinary agamic form to a certain extent. 
These females we only know from finding their skins around the winter 
egg, since they often die without depositing it. The males we have iiot 
seen.” 


*Dr. O. Schneider-Orelli records also the development of winged 
forms in June. 

Sonderabdruck aus Heft 7/8 des X11. Bandes der Mitteilungen der 
Schweizerischen Entomologischen Gesellschaft. TOIS. 
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Mr. A. C. Baker of the Bureau of Entomology wrote me (Nov. 20, 
1912): “I found that when the colonies are very thick the alate forms 
often stay on: the apple and I have found on one tree a number of 
winged ones with the abdomen shriveled as it is after producing sexes. 
I saw some sexes crawling up and down the small twigs and though 
I have not yet seen any eggs which they laid they no doubt would 
lay eggs. On one occasion I found sexes on an apple leaf which had 
fallen to the ground.” 

That such occurrences are not a part of the ordinary life 
cycle is indicated by the usual wholesale flight of the fall mi- 
grants.* 

On the elm the stem mother, which hatches from the over- 
wintering eggs sheltered probably in rough crevices of the bark, 
appears early in the spring and may be found in Maine before 
the middle of May stationed on the partly opened leaf buds. 

The beak punctures on the rapidly expanding new leaves 
cause an unevenness of growth which forms a protection for 
the aphid. By the last of May the earliest of these wingless 
stem mothers are mature and found in the deformed elm leaves 
(Fig. 59) producing the next generation. The antenna 15 
shown in Fig. 68. 

These nymphs, like the stem mother, are a wingless form and 
they become fully developed about the tenth of June. They have 
wax glands, of the type shown in Fig. 61. Their progeny are 
the third generation and attain wings. These winged aphids are 
known as the spring migrants. 

It takes three weeks or slightly more or less, beginning about 
the twentieth of June, for all the individuals of this third gen- 
eration to get their growth so that the migration covers a con- 
siderable period. The deserted rosette or leaf cluster at this 
time looks like Fig. 60. During this time these winged aphids 
may be found alighting on the leaves of apple, mountain ash, 


*tg04. Alwood, Wm. B. Circular in Relation to Some Injurious 
Insects and Plant Diseases. Special Bulletin (C. P. C. 45), Va. Exo. 
Sta. 

1908. Gillette, C. P. Notes and Descriptions of Some Orchard Plant 
Lice, of the Family Aphidide. Journal of Economic Entomology, Voi. 
I, pp. 306-308. 

1909. Borner, Carl. Kaiserliche Biologische Anstalt fiir Land-und 
Forstwirtschaft, August. 

1913. Reh, L. Der Praktische Ratgeber im Obst—und Gartenban, 
February 2. 
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and hawthorn. They creep to the under side of the leaf and 
remain there while they give birth to their progeny (i. e., the 
fourth generation). These young, before they feed at all, crawl 
to the stem of the water-shoots, or to some tender place on the 
bark often near a pruning wound, and there start the colony on 
the summer host plant. Such a young colony shown in Fig. 
67, was on a mountain ash in Orono of which I kept a record 


during the season of 1912. 

The main trunk of this tree was dead nearly to the ground, but 12 
vigorous shoots had grown up measuring about 5 feet each. On June 
28 this mountain ash had about 150 woolly masses of nymphs grouped on 
the stem at the leaf axils. These nymphs ranged from very tiny ones 
to half grown insects, none being mature at that date. One such woolly 
mass contained 155 individuals of various sizes. (See Fig. 67). On 
the ventral surfaces of the leaves of this mountain ash were stationed 
many elm leaf migrants producing there their broods of nymphs which 
could be seen, with the hand lens, to be augmenting the woolly masses 
on the stem. Collections of these migrants thus stationed were made as 
follows :—July 2, 88 migrants; July 3, 211 migrants; July 5, 92 migrants; 
July 8, 54 migrants; July 9, 80 migrants; July 10, 33 migrants; July 1, 
14 migrants; July 12, 3 migrants. Only living individuals were collected, 
dead ones being brushed off and discarded in the counts. Microscopic 
examination showed them to be identical with winged forms collected 
in elm leaf. Two large elm trees with leaves well stocked with this 
species stood about a rod distant.* : 

In this connection it may be of interest to record a forced migration 
test. On June 21, 1912, I placed several hundred elm leaf migrants at 
the base of water shoots cf an uninfested mountain ash on the Campus. 
As the migrants are much more docile about sundown than earlier in tlie 
day this was done about 7 P. M. They moved but little, most of them 
creeping to the ventral side of a leaf and remaining there; and during 
the night producing nymphs which sought the leaf axils of the water 
shoots so that by the afternoon of June 22, the tiny nymphs had already 
fed enough and secreted enough white wax to give the typical “woolly” 
appearance to the young colonies. These and the progeny thrived on the 
mountain ash in a perfectly normal way. 

On June 17, 1913, a laboratory cage check was started with migrants 
from an elm rosette. The winged forms ready to desert the elm leaves 
were caged with a seedling mountain ash. Their progeny settled in 
woolly masses on the stem of the seedling and are shown in Fig. 58. 
By July 2 these had matured and were producing young which in turn 
had matured and were producing nymphs on July 26. This third moun- 
tain ash generation (sixth generation beginning with the stem mother} 


*Previously recorded in Journal of Economic Entomology, Vol 5, 
No. 5, 1912. 
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proved too much for the little seedling which was so nearly dead by 
August 10 that the last of the aphids perished at that time. 

Schizoneura americana is a name which until recently has been com- 
monly applied to two distinct species by American entomologists. 

One of these species inhabits the leaf cluster or aphid rosette of 
the American Elm (Figs. 59 and 60). This migrates to apple, several 
varieties of mountain ash (Pyrus sp.) and to hawthorn (Crataegus), 
where it was familiar as lanigera long before its identity with the 
aphid of the elm rosette was suspected. The life cycle of this species 
so far as personally ascertained by the writer is recorded in the present 
paper. This species is found in Maine, Missouri, Colorado* and 
doubtless all the way between. Like other aphids it is fluctuating in 
its abundance, being conspicuous some years and comparatively rare 
during other seasons. 


*That Messrs. Gillette and Bragg were mistaken in their opinion chat 
the rosette aphid in Colorado did not migrate to the apple in accord- 
ance with its habit in Maine (Journal Economic Entomology, Vol. 8, 
p. Too) is shown by the observations of Mr. Maxson (Entomological 
News, Vol. 26, pp. 367-368). Although Professor Gillette has not yet 
published his later observations, so far as we know; that they agree with 
those of Mr. Maxson is indicated in a letter from him to the writer 
under date of June 25, 1915, from which the following paragraphs are 
quoted : ‘ ; 

“You will be interested to know that the rosette form of the elm 
Schizgoneuran is very common about Fort Collins this year, and the 
winged forms are now leaving the leaf clusters in great numbers, and 
for the first time since we began the study of this insect, we find the 
lice locating in considerable numbers upon the under side of the 
leaves of apple trees. 

“In many instances we are able to find the young that they are depos- 
iting, and in many instances, also, it seems probable that a colony ot 
young lice in the axils of the leaves are the product of these winged 
lice from the elm. So it begins to look as though we shall have to 
admit that there is a natural migration of this elm Schizoneuran to our 
apple trees. 

“We had been able, repeatedly, to get these lice to fae in small num- 
bers in our breeding-cages, and I find that last year Mr. Maxon of 
Longmont had found this louse going to the apple in the field, but until 
a few weeks ago, he had not communicated the fact to me. It really 
looks now as though our observations here would fully confirm your 
observations in Maine.” 

The experiments of Mr. Baker proved that in the socalities in which 
he worked the elm is the winter host of lanigera (Report No. ror, U. S. 
Department of Agriculture, Office of the Secretary. 1915). The life 
cycle of this aphid, therefore, as discovered for Maine by the writer, 
does not seem to be exceptional for America. 


ne 
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The other species to which the name Schizoneura americana has bee 
commonly applied is the aphid discussed in Bulletin 241 of this Statiou. 
Since the name lanigera takes care of the rosette species on elm as 
well as on apple, S. americana seems to be left conveniently for the 
aphid curling or rolling the leaf of the American Elm (Fig. 45 of Bulle- 
tin 241). Riley’s description of the leaf deformations caused hy 

-S. americanat indicates clearly enough that he originally applied this 
name to both these species as his successors have certainly done unr) 
recently; and the synonomy ‘“Schizoneura lanigera (americana in patt, 
of authors),” correctly designates the “rosette aphid” of the elm. 


There are apparently 3 summer generations of progeny of the 
elm leaf migrants upon the apple in Maine,—two ‘apterous gen- 
erations followed by a generation part of which, the fall m:- 
grants, become winged and leave the apple and part develop into 
apterous forms and remaining on the apple give birth to nymphs 
‘which while still young seek protection at the base of the tree 
for the winter and are known as the hibernating nymphs. 

It is the function of the migrants to seek the winter host 
and there give birth to the true sexes. These are the tiny yel- 
lowish brown egg-laying females and the still smaller pale ye!- 
low males. Both sexes are wingless and with rudimentary 
mouth parts which are apparently functionless. One compara~ 
tively large yellow egg occupies nearly the whole abdomen of 
the female and with the deposition of this the cycle of the spe- 
cies closes,—or begins. It is too complicated a performance to 
follow easily but the outline on page 338 will be useful as a 
summary. Such a cycle with the annual migration to and from 
the apple with the elm serving as host for the first three spring 
generations is undoubtedly typical for Janigera. The hibernat- 
ing nymphs which remain protected about the crown of the 
apple over winter and ascend to tender places on the bark before 
feeding in the spring give what looks like a “closed cycle” of 
apterous viviparous females persisting on the apple. How long 


“Curling and gnarling the leaves of the White Elm (Ulmus ameri- 
cana), forming thereby a sort of pseudo-gall. The curl made by a siu- 
gle stem-mother in the spring takes the pretty constant form of a rather 
wrinkled roll of one side of the young leaf, but according as there is 
more than one stem-mother, or as several contiguous leaves are affecred, 
the deformation assumes various distorted shapes, sometimes involvinz 
quite large masses of the leaves.” 
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such a colony could maintain itself on the apple without fresh 
material from the elm I do not know.* 

I am certain that in Maine the natural enemies of the woolly 
aphid would cut its career short and that it would not assume 
the status of a pest of consequence if it did not shift its food 
plant. As it is, a two days quest in the vicinity of Orono early » 
in September, 1913, failed to locate a single colony which was 
not well nigh demolished by chalcid parasites and the colonies 
of 1912 met a similar fate the preceding year by virtue of 
syrphus maggots. Lady bird beetles are also very active some 
seasons. While in the elm leaf this aphid is preyed upon by 
syrphus maggots, capsid bugs and lady birds. 

As if the hibernating nymphs were not enough to bewilder 
one, the case of the woolly aphid of the apple is still further 
complicated by the root colonies which although hidden in their: 
operations are really often much more pernicious than the colo- 
nies on trunk and branches. These root colonies ordinarily 
remain underground all the year round, apparently until the 
roots become too badly demolished for feeding purposes. 


Economic STATUS. 


The danger from the woolly aphid is greatest to nursery 
stock and young orchards. Mr. Marlatt (Journal of Economie 
Entomology, Vol. 4, pp. 116-117) in recording the use of 
American-grown apple seedlings says:—“Mr. F. W. Watson, 
of Topeka, Kans., in an article in the National Nurseryman for 
January, I9I0, p. 437, on ‘American-grown Apple Seedlings,’ 
states that from twenty to forty million of American-grown 
apple seedlings are used in this country every year, the pro 
duction of about a dozen nursery firms. The bulk of the seed 
used comes from France, and therefore is of the same stock as 
the imported French seedlings.” 

Mr. Lohrenz (1911) in recording observations on two-year- 
old nursery stock made at three nurseries containing respectively 


*We have an exact parallel in Pemphigus tessellata or the woolly 
aphid of the alder with a cycle including a spring migration from the 
maple leaf to alder and a fall or return migration to the maple and also 
a generation of hibernating nymphs remaining under leaves about the 
base of the alder during the winter and ascending to the stem hefore 
feeding in the spring. 


~ 
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about 30,000; 45,000; and 300,000 trees, states that he found 
from 20 per cent to 25 per cent of the trees infested by the 
woolly aphid. 

In circular No. 20, Bureau of Entomology U. S. Department 
of Agriculture (revised edition 1908) the woolly aphid of the 
apple is characterized as. “one of the worst enemies of the 
apple.” 

Mr. Alwood (1904) of the Virginia State Crop Pest Com- 
mission in his excellent account of this insect states “On nur- 
sery stock the woolly aphis is a most serious pest, and under 
some circumstances it ruins a large percentage of the apple trees 
in the nursery.” 

On page 5 of Bulletin 133 of the Colorado Experiment Sta- 
tion the following statement is made: 

“Tf Colorado orchardists should vote their opinion as to what 
oucht to be called the worst orchard pest in the state, it is very 
doubtful whether the codling moth, or the woolly aphids, would 
carry off the honors.” 

Although it would be easy to compile testimony of this char- 
acter against the woolly aphid as an enemy to young apple trees 
ftom numerous and widely separated parts of our country, they 
would be chiefly a repetition of what has already been said. - 

_ During those seasons when the species is abundant it is also 
a serious pest on American elm. Some springs in the vicinity 


of Orono practically every branch of many trees is tipped with 


an unsightly cluster of deformed leaves or “rosette” gall. Such 
an infestation, to say the least, mars the beauty Of a large tree 
and is a heavy handicap for a young one. 
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LIFE CYCLE OF WOOLLY APHID OF APPLE. 


(Exclusive of root forms.) 


ELM: Primary Host. Apple: Alternate Host. 
EGGS. NYMPHS. ; 

(Under bark all winter) (Hibernating young mi- 
— grating to trunk or 


branches in early spring) 


STEM-MOTHER. 
(first generation in leaf. 
Apterous viviparous females). 


SECOND GENERATION. SEVERAL GENERATIONS. 


(apterous viviparous females 
in leaf). 


SPRING MIGRANTS Migrates to apple 


(third generation. Alate viviparous). 5 
FOURTH GENERATION. 


(apterous viviparous females). 


FIFTH GENERATION. 
(apterous viviparous females). 


Migrate to elm — . . .. FALL MIGRANTS. ~© APTEROUS VIVIPAROUS 
(Alate viviparous PARTHENOGENETIC 
parthenogenetic FEMALES, mature in 
females, mature Aug.-Sept. 
Aug.-Sept. 2 


APTEROUS OVIPAROUS FEMALES sexuparae. ) 
AND APTEROUS MALES. 


HIBERNATING NYMPHS 
EGGS. (protected during winter 


(under bark all winter). about crown of tree). 


i See 


’ 
‘g 
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SDINI OC INGA eae 


WooLtLty APHID oF APPLE. 


A. Apterous forms. Antenne without annulations. 
B. Females. 
C. Viviparous. 


D. Antenna typically 5-jointed, Fig. 68. Wax glands not 
of type shown in Fig. 61. First spring generation 
hatched from over-wintering egg and found in elm 
ORS Caley. ita IwAAes sosoecooeneco0e Stem Mother. 


DD. Antenna 6-jointed. Fig. 68, No. 80. Wax glands as 
shown in Fig. 61 and Fig. 68, No. 80. Progeny of 
stem mother developing in rosette in June 
SNUB AA No BNA cers aun FRE: Ve Second Elm Generation. 


DDD. Antenna 6-jointed. Fig. 68, No. 82. Wax glands of same 
type as those shown in Fig. 61. On apple bark or 
WiAteE SDOOtS! samc ers aaa Summer Generations. 


DDDD. Structure about as with summer generations On apple 
LOOLS allies On jeder acs eee Root Generations. 


DDDDD. Young born late in fall and living over winter about 
crown of tree, apparently without feeding until spring, 
when they ascend to apple bark and attain their 
SLOW oe aaemnois Wale iene ae erent Hibernating ‘Nymphs. 


CC. Oviparous. 
Antenna 5-jointed, Fig. 64. Minute beakless form which 
deposits the over-wintering egg. Rarely seen but easily 


obtained by imprisoning fall migrant in vial.. True Female. 


BB. Minute beakless form smaller and more slender than true female. 
Antenna 5-jointed. Fig. 65. Rarely seen but easily obtained, 
by imprisoning fall migrant in vial................ True Male 


AA. Alate forms. Antennz with annulations. 


B. Antenna typically with III as long as or longer than IV-+-V-+VI. 
VI typically without annulations. Fig. 68, No. 81. Developing 
in June-July in elm rosette and migrating to apple, hawthorn 
and mountain ash. Progenitor of summer generations 
RE eater arer coe aicelecaitary, c dleralaneht lavallshe arguabenere ate Spring Miaraunt 


BB. Antenna much as in spring migrant, though usually shorter. VI 
typically with 2 or more annulations. Fig. 68, Nos. 83, 84, 85. 
Developing in fall in woolly colonies on bark of apple, haw- 
thorn and mountain ash. Fig. 62. Progenitor of true males 
EIA ETITA LES vnetrtoua traces ek vte Dib istics Pha) wre sta ene laine hatte todens Fall Migrant 
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HABITAT KEY. 


Wootty APHIDS oF THE ELM. 


A key to aid in distinguishing the woolly aphid of the apple from 
the other elm species with which it may easily be confused in the spring 
of the year. 


A. Conspicuous woolly colonies on bark of Ulmus americana. 
Throughout the summer on young elms. No alternate host 
known. Widely distributed in America....... eeu oe S. rileyi. 


AA. Spring generations in elm leaves, causing various types of 
deformation. 


B. Large baggy gall on Ulmus campestris. Alternate host un- 
known. European species. Taken in Connecticut in 1913. 
Sisk Tec hgawehe oe olere sun Seo Se SCE areal ie Ree ee S. lanuginosa. 


BB. Terminal leaf cluster or rosette (Figs. 59-60) on Ulmus ameri- 
cana. Spring migration to apple, mountain ash, and haw- 
thornee Mainegto= Colorado. seccremioe ieee 


BBB. Leaf curl or roll type of deformation. 


C. Leaf roll of Ulmus scabra and U. campestris. Antenna of 
winged generations with V and VI without annulations. 
Spring migration to gooseberry and currant. European 
species. In America found in California, Oregon and 
INiatinietyC TOI) the ae tyos eh ates oma S. ulini (fodiens). 


CC. Leaf roll of Ulmus americana, Second apterous spring gen- 
eration with wax gland distinctly unlike those of Fig. 
61.. Spring migrant with antenna typically with III not 
longer than [V+V+VI. Alternate host Amelanchier 
the roots of which are infested.* Maine to California 
SOREN age ee ane eS iat S. americana in part, of authors. 


*Bulletin 241. Maine Agricultural Experiment Station. 
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PREVENTIVE AND REMEDIAL MEASURES. 


The foregoing account of the habits and characteristics of 
the woolly aphid will suggest certain measures to control it. 

The protection of seedling apples from infestation by the 
woolly aphid while still in the nursery has heretofore been an 
exceedingly difficult matter. it would seem from the amount of 
infested stuff that is yearly condemned. But with the knowl- 
edge that the source of danger lies in the migrants from the 
previously unsuspected elm leaf, it is seen to be possible to con- 
trol the nursery stock by establishing nurseries at a safe distance 
from susceptible elm trees or clearing out the elms from the 
vicinity of large nurseries. As there are many places in the 
country where the elm is not at all abundant this would ofteu 
be entirely practicable and where so would be the simplest and 
most effective method of protection. As it is the seedling trees 
that are most susceptible to injury and when attacked most 
seriously damaged by the woolly aphid a method of protection 
for the young trees while in the nursery is the most desirable. 

The raising of the elms and apples in the same nursery is thus 
seen to be a hazardous proceeding and should be avoided. 

Again young orchards of clean stock set in parts of the coun- 
try where the elm is not grown should be successfully protected 
by excluding elms from the choice of shade trees. Indeed, the 
matter of alternate hosts of the aphid enemies concerned should 
always be borne in mind in planning the trees for an estate, and 
only one of the two hosts necessary for the life cycle of 2 
migratory aphid planted, where the pest is a serious one. 

It is desirable that data concerning the relative susceptibility 
of different varieties of apple should be accumulated with a 
view to using the more resistant for root stock, if otherwise 
practicable. 

In dealing with infested apple trees the aphid masses on trunk 
and branch present no especial difficulty, and can be very readily 
exterminated by the use of any of the washes recommended for 
plant-lice, such as tobacco decoction, kerosene emulsion, a strong 
soap wash (Formulas A, B, C, D), the only care necessary 
being to see that the wash is put on with sufficient force and 
thoroughness to penetrate the covering and protecting cottony 
secretion. If the wash be applied warm, its penetration will 
be considerably increased. 
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An August spray to kill out colonies before the migrants flv 
and the hibernating young are produced is particularly desirable. 

The much more important root feeders, however, are more 
difficult to reach and exterminate. The common recommenda- 
tions are of applications of strong soap or tobacco washes to the 
soil about the crown, or soot, ashes, or tobacco dust buried about 
the roots; also similarly employed are lime and gas-lime. 

Badly infested nursery stock should be destroyed, since it 
would be worth little even with the aphids removed. 

Some nurseries are said to make a practice of “puddling” 
roots of infested stock, that is packing mud about the roots to 
conceal their condition. Before purchasing puddled nursery 
stock, the buyer should insist that the mud be washed off thor- 
oughly so that the roots are exposed for inspection. 

Proper cultural methods can hardly be overestimated in their 
value as a protection of young trees, as neglected orchards not 
only suffer heavily but serve as a breeding ground, dangerous to 
the neighboring trees. 


FormMuLA A—Togsacco DeEcocrtion. 


Mobcco) stems on tobaccom dustesectrasie. seme 2 pounds 
Weitere Maleate. exit hs AUN age aRaceren Ryders Riese Mae neue 4 gallons" 


Put the tobacco in the water, enough to cover, which may be either 
cold or hot. Place over the fire and when the water has reached the 
boiling point, remove some of the fire and allow the water to simply 
simmer for fully one hour, when the liquid is ready to be drained off, 
diluted to the above proportions and applied. Boiling violently drives 
off the nicotine. 

If whole-leaf tobacco is used, prepare as above, using one pound of 
tobacco to each four gallons of water. 

No lime of other alkaline substance should be added to the tobacco 
while cooking. Apply at once, or within a few days after making if 
possible. 

Certain reliable extracts such as “Black Leaf,’ “Black Leaf 40,’ and 
“Nikoteen” are on the market and can be secured through local drug- 
gists. (The Black Leaf preparations are manufactured by The Ken- 
tucky Tobacco Product Company, Louisville, Ky., and are carried by 
the Collins Hardware Company, 97 Friend St., Boston, Mass. Nikoieen 
is manufactured by The Nicotine Manufacturing Company, St. Louis, 
Mo., and can be secured from Joseph Brick & Sons, 47-54 N. Market 
St., Boston, Mass.). 

Directions for use come with the products. There is nothing to do 
in the preparation of these extracts except to stir the contents of the 
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can before pouring out any quantity for dilution. In most cases one 
gallon of the Black Leaf will be found sufficient for each seventy gal- 
lons of water. But if in the treatment of any louse this does not seem 
sufficient it may be used in preparation of one gallon to sixty or sixty- 
five gallons of water. Careful sprayers have usually succeeded in 
killing plant lice with this preparation in the proportion of one gailon 
to each one hundred gallons of water. Thoroughness of application 
is of as much importance as the strength of material used. 

Nikoteen is a more concentrated abstract, 1 part being used with from 
400 to 600 parts of water. 

Black Leaf 40 is a concentrated solution of nicotine-sulphate and is 
widely and successfully used in large western orchards, at the rate 
of I part to 800 or goo parts of water. 

It is the common practice to add soap,—whale oil soap or good !aun. 
dry soap at the rate of 2 bars to 50 gallons. This is to lessen the 


formation of drops, causing the spray to cover surfaces more in the ~ 


form of thin film. 

Better success is obtained by some by using a little lime instead of 
soap, the inert solid in suspension aiding the extract to “wet” and 
“stick” to the bodies of the aphids. For this purpose 1 pound oi 
stone lime, slaked and strained into 50 gallons of tobacco extract as 
prepared for application, is sufficient. 


FormMuta B.—KeERosSENE EMULSION. 


Hee SOA Ds cece Mere wa ace we cH aN A Sake ETE 1-2 pound 
Boiling Waters ie San0. he ee Mere Bou hice eR ea I gallon 
ECS IRS SCOTS RP a AW a UR 2 gallons 


To prepare dissolve one-half pound of soap in one gallon of soft 
water by boiling; when well dissolved and still boiling hot, remove 
from the fire and add two gallons of kerosene, and agitate at once as 
briskly as possible. The emulsion is more readily made if the Kerosene 
first be heated by immersing the vessel containing it in a larger vessel 
of boiling water. Never heat the kerosene over a direct fire. 

If large quantities are being made, a good way to emulsify is to use 
a force pump and spraying nozzle and pump the mixture as forceiully 
as possible back into the vessel containing it. If the emulsion is prop- 
erly formed, the whole mass will appear much like whipped cream and 
will mix readily in water without a film of oil rising to the top. 

As soon as emulsified, add twenty-seven gallons of water and use at 
once. This will make thirty gallons of the mixture,-and such an emul- 
sion will be one-fifteenth oil (or a 7 per cent emulsion). This is the 
strength ordinarily used for the destruction of insects upon plants. 
For larger or smaller quantities, prepare in the same proportions. 

Sometimes the emulsion is not perfect and a little oil rises to the tep. 
In such cases, if the last in the barrel or tank is pumped out upon the 
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foliage, it is likely to burn it. So it is advisable, unless the emulsion is 
of good quality, to throw out the last few gallons, making no use of it. 
It is best to dilute and apply kerosene emulsion as soon as it is pre- 
pared. 
“Avoid using alkali or any hard water in making the emulsion, as it 
will cause the oil to separate and rise to the top. Any clean, soft water 
will usually give good results. 


Formuta C.—Misciste O1ts. 


There are several miscible oils upon the market which may be added 
directly to water forming a milky emulsion at once. In the preparation 
of any of these, such as “Scalecide,” or “Target Brand Scale Destroyer” 
or “Killoscale,’ add the oil directly to the water with a little stirring. 
One gallon of the miscible oil in 30 to 50 gallons of water will make a 
. mixture, which in most cases will be strong enough to kill plant lice, 
if thoroughly applied. 


FORMULA D.—WHALE-OIL or FisH-o1t SOAPS. 


The so-called whale-oil or fish-oil soaps which are quite extensively 
used for the destruction of plant lice, will usually be effective if thor- 
oughly applied in the proportion of one-pound of the soap to each six 
or eight gallons of water. There are numerous brands of these soaps 
upon the market. Among those that have been used quite successfully 
are Good’s Whale-Oil Soap and Bowker’s Tree Soap. 


* * * * * * k * K 


In recent years tobacco extracts have rapidly taken the place of other 
remedies for aphids, and well informed apple growers are using them 
almost to the exclusion of other insecticides. It should be remembered 
that this is a contact insecticide and kills only the insects actuaily 
touched. It is, therefore, necessary to be very thorough in the spraying 


Fic. 58. Seedling mountain ash photographed June 25, 1913 to show 
colony of woolly aphids which are the progeny of migrants from elin 
leaf rosette caged with mountain ash, June 17, 1913. Two apterous 
generations matured on this seedling, but the third generation proved 
too much for the little tree which was so nearly dead by August 10 
that the last of the aphid colony perished at that time. 
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Fic. 59. Young rosette photographed June 6, 1913. Small picture at 
right. 
Fic. 60. Old rosette photographed July 17, 1913. 
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Fic. 61. Dorsal wax gland of rosette aphid, second generation. 
A & B, a pair on head. C & D, a pair on prothorax. Notice that the 
sections are not uniform in number as is often the case. 


Figs. 62 and 63. Woolly Aphid. Winged and wingless forms. 
Greatly enlarged. (After Marlatt.) 


Female. Male. 


Figs. 64 and 65. Mature sexual individuals of the Wooliy 
Aphid,—the oviparous female and male. Real size shown 
in circles at right of figures. (After Alwood.) 


Fic. 66. Apple root, showing knotty growth caused by Woolly Aphid. 


Fic. 67. Nymphs of the Woolly Aphid, Schizoneura lanigera on water 
shoot of mountain ash, Pyrus americana——the immediate progeny of 
migrants from elm leaf rosette. Photographed at Orono, June 28, 1912. 
Enlarged. 


Fic. 68. Nos. 79-85. Antenne of Woolly Aphid. No. 79—Stem 
mother from rosette Juhe 5, 1913 (33-13); No. 80—Second genera- 
tion from rosette June 12, 1913; No. 81—Spring migrant from rosette 
and progenitor of summer generations on Pyrus (57-13); No. 82— 
Apterous viviparous form on apple bark (98-08); No. 83—Fall 
migrant from apple (115-06 ; No. 84—Fall migrant from bred colony 
on apple; No. 85—Fall migrant from Crataegus. 
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Pao DAC PS) OF PAPERS PUB CESE Dy BY rir 
SiON IN tore BULL NOT INCLUDED IN THE 
BULLETINS: 


A complete list of all the publications issued by and from the 
Station in 1916 is given on pages xii to xiv of the introduction 
to this Report. The following pages contain abstracts of the 
papers issued during the year that are not included in the Bul- 
letins or Official Inspections for the year. 


Py vMErHOD OF CORRECTING FOR SOIL HETERO- 
GENEITY IN VARIETY TESTS.* ° 


The correct interpretation of field trials, such as variety 
tests, fertilizer experiments, etc., is often rendered difficult, 
if not impossible, because of the great differences in soil in 
different parts of the same field. This is often true even in 
fields which to the eye appear quite uniform. Nevertheless, 
field trials are becoming more and more a necessity in many 
phases of agricultural investigation. 

Within recent years a number of investigators have shown 
that the experimental error in such trials can be greatly reduced 
by the use of systematically repeated plots. Nevertheless, if 
the number of repetitions is not large, certain experiments 
may still be unduly influenced by irregularities in- the field. It 
would therefore -be desirable if some method could be devised 
by which the yields of individual plots. could be corrected -in 
such a way as to take account of these irregularities. 

Check plots have frequently been used for this purpose. 
many cases. 


*This is an abstract from a paper by Frank M. Surface and Raymond 
Pearl having the same title and published in the Journal of Agricultural 
Research, Vol. V. pp. 1039-1050, 1916. 
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But, aside from the extra labor and expense involved, the 
results from check plots have been far from satisfactory in 

In the present paper a method is proposed for use in cor- 
recting for differences in the soil of different plots. The 
method in its present form is adapted for use only when the 
plots are arranged in rectangular blocks. The method of 
obtaining this correction factor is as follows: In the first 
place the probable yield of each plot is obtained by the con- 
tingency method. This “calculated” yield represents the most 
probable yield of each plot on ‘the supposition that they have 
all been planted with a hypothetical variety whose mean yield 
is the same as the observed means of the field. 

This “calculated” yield may then be used as a basis for 
determining a correction factor. If the calculated yield of a 
given plot is above the mean of the field it must be taken that 
the soil of this plot is better than the average of the field and 
a corresponding amount must be deducted from the observed 
yield. Likewise, if the calculated yield is below the average, 
a proportional amount must be added to the observed yield in 
order to make the plots comparable. 

Still more comparable results will be obtained if the correc- 
tion factors are based upon the percentage of the mean rather 
than upon the absolute figures. 

Tests of tthe efficiency of this method by means of the meas- 
ure of soil heterogeneity proposed by Harris show in all cases — 
a very marked reduction in the amount of heterogeneity when 
the corrected figures are used. When tested on our own experi- 
mental plots, this method leads to results which from other 
evidence, we have reason to believe, more nearly represent the 
truth than do the uncorrected yields. 

It is realized that this method is not ideal and does not 
obviate all the difficulties connected with soil differences in 
plot experiments. It is hoped that this method may prove use- 
ful in certain kinds of plot experiments and that it may lead 
to further study of this problem. 
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FECUNDITY IN THE DOMESTIC FOWL AND THE 
SEEEGHON, PROBLEM+ 


The purpose of this paper was to answer certain criticisms 
which had been made of the writer’s studies on the inheritance 
of fecundity and breeding for egg production. Also the paper 
contains a general discussion of certain theoretical aspects of 
the selection problem. 


STUDIES ON OAT BREEDING III. ON THE INHERIT- 
ANCE OF CERTAIN GLUME CHARACTERS IN 
THE CROSS AVENA FATUA x A. SATIVA var. 
KHERSON.+ | 


This paper describes the results obtained from crosses 
between a wild oat of the species Avena fatua and a cultivated 
variety known as the Kherson. The object. of this work is to 
find out how various characters of oats are inherited and this 
can be done much better when there are a large number of 
different characters as in the case of these two varieties. 

The characters which were studied were (1) color of the 
glumes or grain; (2) the wild vs. cultivated character of the 
base; (3) awns on the grain; and (4) pubescence on various 
regions of the grain, viz. at the base of the grain, on the pedicel, 
and on the back of the lower and upper grain of each spikelet. 

The wild parent in this cross has a black glume color, while 
the Kherson is a yeliow oat. The F: grain is black and in the 
FP generation, plants with black, gray and yellow grains appear 
in the proportion of 12 black; 3 gray; 1 yellow. The wild 
and cultivated character of the base of the grain segregates, 
giving in the second generation 3 cultivated to 1 wild. The 
character of the base is entirely independent of the color of the 
grain. 

The very heavy awns characteristic of the wild oats appear 
in the progeny only on the grains which have the wild type of 
base. There are, however, several intermediate types of awn- 


*This is an abstract of a paper by Raymond Pearl, having the same 
title and published in the American Naturalist, Vol. L, pp. 80-105, 1916. 

7This is an abstract of a paper by Frank M. Surface having the same 
title and published in Genetics, Vol. 1, pp. 252-286, 1916. 


348 MAINE AGRICULTURAL EXPERIMENT STATION. I916, 


ing which appear on the cultivated grain in the second genera- 
tion. The relation of these to the color and other characters is 
discussed. | 

The heavy pubescence at the base of the grain as well as that 
on the pedicel is also linked in its inheritance with the wild 
type of base. The linkage in these cases appears to be absolute 
since in this cross no wild plants were found which lack the 
heavy awns and the pubescence described above. 

The pubescence on the back of the two grains is inherited 
in a peculiar manner. The pubescence on the back of the 
larger or lower grain of the spikelet is linked with the factor 
for black color, but the linkage is not absolute, although very 
close. This linkage is of such a nature that when the cross is 
made as described above, one out of every 150 F: plants will 
be either a black grain without pubescence or a non-black grain 
with pubescence. 

On the other hand the pubescence on the back of the smaller 
or upper grain will appear only when the lower grain is also 
pubescent. Even then it appears very infrequently on grain 
which has a cultivated base. In other words, the factor for 
pubescence on the back of the upper grain is linked with the 
factor for the wild base of the grain. 


STUDIES: “ON: THE PHYSIOLOGY OF RERRODUG 
FION IN THE DOMESTIC FOWL. XVI. DOUBLE 
iGiGSss 


Among the eggs of the domestic fowl an egg which contains 
another egg is quite rare, but one or more such specimens have 
been observed by most persons who have handled large num- 
bers of eggs. This phenomenon has excited the interest of 
poultrymen and scientists and a number of specimens have 
been described in the agricultural and scientific literature. The 
purpose of the paper abstracted is to describe several specimens 
observed at the Maine Agricultural Experiment Station which 
have been laid or have been found partly formed within the 


*This is an abstract of a paper by Maynie R. Curtis, having the same 


title and published in the Biological Bulletin, Vol. xxxi., No. 4, pp. 181-206, 
ro16. 
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oviduct at autopsy and to discuss the formation of these ab- 
normalities from the physiological point of view. 

The chief results of this study were as follows: 

1. A membrane-covered or hard-shelled normal or dwarf 
egg may be returned up the duct and may either meet its suc- 
cessor and return with it, becoming enclosed in a common set 
of egg envelopes, or not meeting its successor it may again be 
forced through the duct stimulating the secretion of a set of egg 
envelopes around itself. 

2. The number of egg envelopes common to the enclosed 
egg and the yolk of the enclosing egg or the number of egg 
envelopes which surround the enclosed egg when the enclosing 
egg has no yolk depends apparently on the level of the duct at 
which the enclosed egg resumes its normal direction toward 
the cloaca. 

3. The enclosed egg is usually forced up the duct without 
turning on its axis but occasionally the poles are reversed. 

4. A similar reversal of poles sometimes occurs in normal 
laying and it seems probable that in both cases this turning 
takes place in the uterus when the first powerful contractions 
of the uterus bring the outwardly directed end of the egg 
slightly above the opening from the shell gland into the vagina 
and tangentially against the curved caudo-dorsal angle of the 
uterus. 

5. The enclosed egg usually precedes its successor through 
the duct and. therefore, usually lies in the pointed or anterior 
end of the enclosing egg, while the yolk of the enclosing egg 
lies in the blunt or posterior end. 

6. However, in two known cases where the enclosed egg 
united with its successor after the latter had received practically 
all its thick albumen there is evidence that the two eggs came 
side by side in the duct with their long axis parallel and in one 
case they certainly passed through the duct side by side with 
their long axes parallel to each other and also parallel to the 
long axis of the duct. : 

7. There has been one case described with the yolk in the 
pointed and the enclosed egg in the blunt end of the enclosing 
egg. There is some doubt about the accuracy of this observa- 
tion but it is possible that two eggs can pass in the duct. 
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8. A hard-shelled egg uncovered by membrane or albumen 
is sometimes found in the body cavity or upper oviduct while 
a hard-shelled egg enclosed with another egg is not usually 
immediately surrounded by an egg membrane. It would, there- 
fore, seem that the egg does not cause the secretion of egg 
envelopes around itself on its way up the duct. 

g. Since in the case of a double-yolked egg a second yolk 
closely following the first does stimulate the secretion of the 
successive envelopes, it does not seem probable that the failure 
of the duct to form envelopes around the returning egg is due 
to exhaustion of the glands. 

10. The reason for this failure is not known. It may be 
that the return of the egg is very rapid and that the time of 
application of the stimulus is too short to be effectual, or there 
may be a real polarity of the duct so that it responds only to a 
downwardly directed stimulus. 

11. A few cases are known where one or more of the 
normal egg envelopes have not been formed around an egg 
advancing in the normal direction (for example, a yolk enclosed 
by egg membrane and shell but with no albumen, or a laid egg 
composed only of normal yolk and albumen). The cause for 
these phenomena are not known. In these cases the movement 
of the egg may have been abnormally rapid. 

12. The occurrence of membrane-covered or hard-shelled 
eggs in the body cavity, the albumen-secreting region of the 
oviduct or enclosed within the albumen of another egg shows 
that an egg may be moved up the duct, but since an egg has 
never been observed moving in this direction the nature of the 
motion can only be imagined. 

13. The double egg results from a modification of the 
normal processes of egg formation due chiefly to a reversal in 
the direction of the egg after it has received its membrane or 
its membrane and shell. The backward movement must cease 
before the egg is expelled from the funnel mouth and the move- 
ment in the normal direction must be resumed. . 

14. If the backward movement sets in before the egg 
receives its membrane but stops before it is expelled from the 
funnel mouth and if the normal direction is then resumed, the 
result will be a normal egg with a large percentage of albumen 
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or in case the returned egg meets its successor, a double- 
yolked egg. 

15. If the backward movement of an egg in any stage does 
not stop too soon the partly or fully formed egg will be expelled 
from the funnel mouth into the body cavity. 

16. In case the oviduct is naturally or artificially closed the 
eggs are regularly expelled by forcing them out of the funnel 
mouth. : 

17. A double egg is the result of a combination of normal 
and abnormal processes which, when combined in other propor- 
tions, result in other abnormal phenomena of egg production. 

18. An egg may move backward and forward several times 
in the duct as is shown by the production of an egg enclosed 
within a series of concentric egg membranes separated-by thick 
albumen. 


A NOTE ON THE INHERITANCE OF EYE PATTERN 
ie AN Ss -AND IS) RELATION  hO “LYPE OF 
WALINGS 


This paper reports the results of some natural crosses be- 
tween Improved and Old Fashioned Yellow Eve Beans, When 
these two types of Yellow Eye beans are crossed the seed of 
the first generation plants are all very much spotted. This 
type of bean has been called “piebald.” When these piebald 
beans are planted the progeny consist of plants with three dif- 
ferent kind of beans. These are Piebald, Improved Yellow 
Eye, and Old Fashioned Yellow Eye. These three types occur 
in the proportion of 8 Piebald; 3 Improved Yellow Eye; 4 Old 
Fashioned Yellow Eye. It is suggested that this ration is due 
to the presence of two independent factors, one of which is of 
such a nature that it:causes the death of those zygotes which 
are homozygous for both factors. In this way the usual 8:4:4 
ratio is modified to the 8:3:4 ratio found. This suggestion is 
only tentative and may be modified when a larger number of 
plants have been studied. 

In reference to the type of vine, it had been noted that with 
few exceptions, all Old Fashioned Yellow Eye beans have a 


*This is an abstract of a paper by Frank M. Surface, having the same 
title and published in the American Naturalist, Vol. 50, pp. 577-586, 1916 
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bush type of vine while the majority of the Improved Yellow 
Eyes have a short runner vine. The first generation of the 
cross between these two always has a runner type of vine. 
In the segregating generations it was found that the Old Fash- 
ioned Yellow Eye beans were always bush~peans while the 
Piebald and Improved Yellow Eye segregates showed both 
runner and bush types of vine. The data given are not-suf- 
ficient to make a detailed study of the inheritance of type of 
vine, but it is of interest to note that there is a very close link- 
age between the Old Fashioned Yellow Eye color pattern and 
the bush type of vine. | 


ON THE EFFECT OF CONTINUED ADMINISTRA- 
TION OF CERTAIN POISONS TO THE DOMESTIC 
FOWL, WITH SPECIAL REFERENCE TO THE 
PROGENY.* 


The investigation here reported deals with the general 
problem of the origin and causation of new, heritable varia- 
tions. That this is one of the most fundamental problems of 
breeding admits of no doubt. The method by which this gen- 
eral problem is attacked in the present investigation is that 
of exposing systematically the germ-cells of an animal to some- 
thing unusual or abnormal in the surrounding conditions, and 
then analyzing, so far as may be, not only the new heritable 
variations themselves (provided any such appear), but also the 
factors which underlie their causation. 

The specific problems with which this investigation deals are 
these: | 

1. Does the continued administration of certain narcotic 
poisons to the domestic fowl induce precise and specific changes 
in the germinal material, such as to lead to new, heritable, 
somatic variations? 


*This is an abstract of (a) a paper by Raymond Pearl, having the 
same title, and published in the Proceedings of the American Philo- 
sophical: Society, Vol. LV, pp. 243-258, 1916, and (b) a paper by the 
same author, having the title “The Effect of Parental Alcoholism (and 
certain other Drug Intoxications) upon the Progeny in the Domestic 
Fowl,” and published in the Proceedings of the National Academy of 
Sciences, Vol. 2, pp. 380-384, 1916. | 
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2. Failing a specific effect is there a general effect upon the 
germinal material? 

3. What in general are the effects upon the soma of the 
treated individual of the continued administration of such 
poisons? 

4. Are the somatic effects upon the treated individuals of a 
sort to give any clue to the probable origin, or mechanism of 
the germinal changes? 

The foundation stock used in these experiments came from 
pedigreed strains of two breeds of poultry, Black Hamburgs 
and Barred Plymouth Rocks. Both of the strains used have 
been so long pedigree-bred by the writer, and used in such a 
variety of Mendelian experiments, that they may be regarded 
as “reagent strains,” whose genetic behavior under ordinary 
circumstances may be predicted with a’ degree of probability 
amounting practically to complete certainty. Furthermore, the 
results of crossing these two breeds reciprocally have been 
thoroughly studied. 

Three poisons were used in the work, namely, ether, methyl 
alcohol, and ethyl alcohol. These substances were administered 
to the birds daily by the inhalation method. 

Turning to the results we may note first that the egg pro- 
duction of the treated birds and the untreated controls was 
entirely normal in respect of its seasonal distribution, as well 
as in regard to its amount. 

There has been no significant difference in the egg production 
of the treated birds and their untreated control sisters, either 
in the total average number of eggs produced per bird nor in 
the seasonal distribution of this production. The only conclu- 
sion which can be drawn from the statistically insignificant 
differences which appear between treated and control birds is 
that the inhalation tréatment has not affected the egg produc- 
tion of the birds, either favorably or adversely. 

Regarding the offspring the results show that out of 12 dif- 
ferent characters for which we have exact quantitative data, 
the offspring of treated parents taken as a group are superior 
to the offspring of untreated parents in 8 characters. The 
offspring of untreated parents are superior to those .of the 
treated in respect of but two characters and these are charac- 
ters which are quite highly correlated with each other and 
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really should be counted as but one single character. Finally 
with respect to two character groups there is no difference 
between the treated and the untreated. 

We may evaluate our results in general terms as follows: 

1. There is no evidence that specific germinal changes have 
been induced by the treatment, at least in those germ cells 
which produced zygotes. . 

2. There is no evidence that the germ cells which produced 
zygotes have in any respect been injured or deleteriously 
affected. 


THE. SEPARATE INHERTLANCE “OR PLUMAGE 
PATTERN AND PIGMENTATION IN TPLYMO@ae 
ROCKS.* 


This paper gives the proof, based on Mendelian breeding 
experiments, that in the Barred Plymouth Rock the barred 
pattern is inherited as a separate unit character, distinct from 
the pigment which makes the pattern visible, which constitutes 
another unit character. It is shown that the White Plymouth 
Rock inherits the same pattern as the Barred Plymouth Rock, 
but fails to show it because it lacks the hereditary determiner 
for pigment. 


A PSVELIAD: GALL “ON 3jUNCUS) Cllae 
MACULEPENINTS PAIGE) 4: 


Since 1857 when Fitch described this beautiful little insect, 
nothing more definite in regard to its habits has been recorded 
than that it is found in swampy places. Thomas in 1879 said 
that it was “found on the sweet-flag,” but there is nothing in 
his account which would indicate that it fed upon that plant. 

This past summer, however, the secret of its habitation was 
discovered by Miss Cora H. Clarke of Boston, who made an 
interesting collection of Juncus galls near Magnolia Village, 


*This is an abstract of a paper by Raymond Pearl, having the same 
title and published in Practical Husbandry of Maine, Vol. VI, pp. 
567-568, 1916. 

TThis is an abstract of a paper with the same title, by Beh M. Patch, 
published in Psyche, Vol. xxiii, No. 1, with Plate vi. 
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Mass., on August 17, which she shared with the writer. At 
this date the galls contained only unknown nymphs of a Psyllid 
but they were about ready to wing and the adults began to 
emerge in large numbers on August 20-21. These proved to 
be Livia maculipennis Fitch. 


CONCERNING PROBLEMS IN APHID ECOLOGY .* 


It is apparent enough that in ecological work with an aphid, 
the fact of first importance to be ascertained is whether a given 
species is migratory, for, 1f it have two types of host plants, 
the problems that concern its life cycle are doubled, though 
the economic situation may be simplified by virtue of a greater 
choice in methods of control. 

Why should it not be a simple matter—the mere finding 
out whether a species is migratory? Partly because every 
aphid cycle we learn is as likely to mislead as to guide us with 
the next species we investigate. We are in the habit of saying, 
for instance, that we know that Aphis pomt, Myzus cerasi, and 
Schizoneura rileyt do not migrate because they occur at all 
times of the year upon a single food plant, respectively the apple, 
the cherry, and the elm. That in itself is no reason for surety, 
for Prociphilus tessellata, P. venafuscus, and Schizoneura 
lanigera each occurs at all times of the year upon a single food 
plant, respectively the alder, the balsam fir, and the apple, and 
yet these are all migratory aphids. There is this distinction 
between these two cases, however, the three species first men- 
tioned occur at all times of the year upon their primary food 
plant and the second three do not—with them it is their sec- 
ondary food plant which harbors them for twelve months of 
the year in addition to their winter and spring residence upon 
their primary host. By “primary host” is understood that plant 
upon which the over-wintering egg is normally deposited and 
upon which the stem mother and her immediate progeny 
develop. The “secondary host” is that plant to which the spring 
migrants fly and from which they return to the primary host. 
At present I know of no member of the subfamily Aphidine 
which resides for twelve months upon its primary host and in 


*This is an abstract of a paper with the same title, by Edith M. Patch, 
published in Journal of Economic Entomology, Vol. 9, pp. 44-51. 
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addition migrates for a part of the year to a secondary host. 
But it would be a rash person who felt safe in the conviction 
that such a cycle could not be. 

Many migratory aphids, to be sure, alternate their primary 
and secondary host plants at regular intervals, each time entirely 
deserting the one for the other, thus existing for a part of the 
year only upon each. Fhopalosiphum nympheae Linn is an 
example of such a cycle with its winter and spring habitation 
on the plum and its summer residence upon various water 
plants. 

For many reasons it becomes evident that a failure with a 
migration test gives no data. 

If an investigator fails in one hundred attempts to colonize 
thistle with migrants from plum that will not be a safe reason 
for him to conclude that he is not working with Aphis cardui, 
or that this thistle aphid has nothing to do with the leaf 
deformations of the plum in the spring. It has been my own 
experience that negative data with aphids under such conditions 
are just no data at all. If the structural characters are such 
as warrant the migration test in the first place, they warrant 
a patient continuation even in the face of repeated failures. 

On the other hand (and this is the most encouraging and 
stimulating circumstance in connection with aphid migration 
tests), a single success goes a long way to prove the case. Bar- 
rig complications, a single success is enough, and repetitions 
and verifications are needed only as safeguards in that respect. 
For these insects are remarkably stable as to their exclusive 
tastes in vegetable juices and a given species will die before it 
will submit to the sap of any plant not.on its approved dietary. 
So if the progeny of the migrants accept the food plants given 
them in the laboratory to the extent of developing upon it from 
the first instar to maturity, it is safe to conclude that that food 
plant is one which they would accept in the field under favor- 
able conditions, even though, with the wider choice of the open, 
a different one might be given preference in certain iocalities. 
Such proof should rest with the behavior of the progeny of the 
migrants and not with the migrants. themselves, for. the 
migrants, as has been suggested, have many ways of tantaliz- 
ing the hopeful investigator. 
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For many years the meteorological apparatus was located in 
the Experiment Station building and the observations were 
made by members of the Station Staff. June 1, 1911, the 
meteorological apparatus was removed to Wingate Hall and 
the observations are in charge of Mr. James S. Stevens, pro- 
fessor of physics in the University of Maine. 

In September, 1914, the meteorological apparatus was again 
moved to Aubert Hall, the present eee of the physics 
department. 

he instruments used were at Lat. 44° 54’ 2” N. Lon. 64° 

O75, 9\V.. Plevation- 135) feet. 

le instruments used are the same as those used in preceding 
years, and include: Maximum and minimum thermometers; 
rain gauge; self-recording anemometer ; vane; and barometers. 
The observations at Orono now form an almost unbroken 
record of forty-eight years. 
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RIOR: .© EEE ae AS UE Ry 


The Station is a department of the University and its 
accounts are kept in the office of the Treasurer of the Univer- 
sity. The books, voucher files, etc., are, however, all distinct 
from those of the other departments of the University. The 
classification of accounts is that prescribed by the auditors on 
the part of the Federal Government, and approved by the State 
Auditor. All of the accounts are audited by the State Auditor, 
and the Hatch Fund and Adams Fund accounts are also audited 
by the Office of Experiment Stations acting’ for the United 
States Secretary of Agriculture in accordance with Federal 
Law. 

The income of the Station from public sources for the year 
that ended June 30, 1916, was: 


U. S. Government, Hatch Fund appropriation.... $15,000 00 
U. 5. Government, Adams Fund appropriation.... 15,000 00 
State of Maine, Animal Husbandry investigation 

ENP MMOMIGAN MUON 820... Ss. lopouets ve vsel a slo in nt» ee e's 4 « = 25,000 CO 
State of Maine, Aroostook Farm investigation.... 5,000 00 


_ The cost of maintaining the laboratories for the inspection 

analyses is borne by analysis fees and by the State Department 
of Agriculture. The income from sales at the experiment 
farms is used for the expense of investigations. The printing 
which costs about $4,500 is paid for by an appropriation to 
the University. 

All of the disbursements except for printing and the sheep 
husbandry experiment are given in the tables that follow on 
the two succeeding pages. The sheep husbandry expenditures 
for the year ending October 31, 1916, were labor, $153.54; 
feeding stuffs, $669.68; sundry supplies, $13.33. 
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REpoRT OF TREASURER FOR FISCAL YEAR ENDING JUNE 30, 1916. 


DISBURSEMENTS. 
Animal 
RECEIPTS. Hatch fund. | Adams fund. ineeiees 

tions. 
Salariessraifve.: pitas (wee Oke genera teg a fr $6,957 21) $11,586 14 $4,750 32 
ABE Oyo) dotees ats Cue eM Patel reas Bie iaeel cae iE ee eee 2 22n 00, 30 23 = 
Publications Hysiaie oe vee yes, ee eee ee 115 67 - = 
Postage and Stationery.......-....-...--. 737 33 “107 46 28 50 
Freight and Express. 54.2 5...0.-s. 00-0. - ; 201 73 123 59 4 87 
Heat, light and power..................... 557 13 76 03| - 
Chemical and laboratory supplies........... 79 30 242 21 110 00 ‘i 
Seeds, plants and sundry supplies.......... 536 63 153 76 - 
Bertilizers:s We nccspists, gout teehee on alate sore 110 00 = = 
Peeding stuiise: ie rents 2 Serine ee ee 635 35 1,619 31 - 

_ Library AR eh AUST CEE SOUS 3 at ME Oe a Ge 608 81 39 10 - 
Tools, machinery and appliances........... 332 66 44 87 - 
Furniture and fixtures.......-............ 269 85 267 86 85 65 
Scientific apparatus and specimens......... 161 61] 223 69 - 

UAV EH SLOG SS acekctn siete ects ae nine Pa el 39 98 3 00 10 00 
ELTA eliW BVexD CNS esi mire esas alte 541 50 324 93 10 66 
Contingent EXPENBESIAH A Egat enue Mee edo. 60 00 117 42 = 
Buildicas Bale isc gp aces ote ot! 332 49 40 40 = 

z PT Ota a eer eee west en tie «Pena $15,000 00) $15,000 oe $5,000 00 
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—Concluded. 
DISBURSEMENTS. 
Aroostook General Inspection 
RECEIPTS. - farm. account. | analysis. 
ESSELTE OS 5G. aa ices te a hese a yA $1,205 00| $3,257 65| $10,567 67 
Habe on sn AI ASR Lo i 2 2,611 05] 2,126 90 - 
HATED ILC RGTONS sheik s nies toe y ie SAI eee tia, wos - = - 
Postage and stationery..... an, Begs “aie 30 16 233 93 486 06 
Freight and express....................-0. 32 80 238 47 170 86 
Heat, light and power.............-....... 56 52 55 87 376 77 
Chemical and laboratory supplies...... pee = 41 36 496 71 
Seeds, plants and sundry supplies........... 541 43 1,353 77 47 46 
PCr tb ZeTStecen. Jvcichie atts Stue oe tin ob geeehate aia ls vases - 87 00 = 
- Handing SU ganGueamaene eee: coe eoeaeeee 38 92 231 15 = 
LATS. s\n hee = 66 84 = 
Tools, implements and machinery.......... 321 09 76 29 - 
Furniture and fixtures..................0. 400 83 = 182 24 
Scientific apparatus ........... Pak ae Eee - 2 21 206 65 
MEI ees OG Keusea yards ite Ptelovasn ani eralccse/eheks theeeteier = 255 00 542 00 = 
SPraveliMGlexpPeNses. <6. vie. - cs ale odie lntes 76 29 180 30 5 WA) TE 
Contingent expenses. ......-.0.. 0000000 0ees 62 39 116 50 12 83 
andi, eae 983 42 102 25 = 
Beeral ie onc A wc ht. $6,614 90| $8,712 49| $12,674 52 
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PONG hKelDh AND: INSECTICIDE, INSPECTION. 


The Commissioner of Agriculture is the executive of the law 
regulating the sale of fungicides and insecticides in Maine. It 
is the duty of the Director of the Maine Agricultural Experi- 
ment Station to make the analyses of the samples collected by 
the Commissioner, and to publish the results of the analyses 
together with the names of the persons from whom the sam- 
ples were obtained, and such additional information as may 
seem advisable. 


Note. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Imspections, Department of Agriculture, 
Augusta, Maine. 


2 MAINE AGRICULTURAL EXPERIMENT STATION. 1916, 


REQUIREMENTS OF THE Law. 


The law regulating the sale of fungicides and insecticides 
was enacted by the legislature of 1911. It is comparatively 
new and is only coming to be fully understood. During the 
years 1912 and 1913 a large part of the work of inspection 
was instructing dealers relative to the law and what they must 
do to conform with it. Nearly all of the dealers in fungicides 
and insecticides were visited by the inspectors during those 
years and many hundred letters were written regarding the 
law and its requirements. While much progress was made 
the law is still only partly understood. The need for the law, 
shown in the results of the first general and imperfect survey, 
is still more apparent as the inspections have been continued. 
The situation at the start would have been very discouraging 
were it not for the fact that it was no worse than was the 
case with grass seeds or feeding stuffs when the laws regulat- 
-ing those commodities were enacted. 

The scope of the law is the same as the National Law. It 
is very broad and includes all materials which are used for pre- 
venting, destroying, repelling or mitigating fungi and insects 
that infest vegetation, man and other animals, or houses, or any 
environment whatever. 

Every lot or package shall be plainly marked with the num- 
ber of net pounds in the package, the name or trademark under 
which the article is sold, the name and address of the manu- 
facturer or shipper, the minimum percentage of total arsenic 
and the maximum percentage of water soluble arsenic. 

Before a fungicide or insecticide can be lawfully sold in the 
State it is necessary that it be registered and for that purpose 
there must be deposited with the Commissioner of Agriculture 
a certified copy of the statements named above, a registration 
fee of $10.00, and, if the commissioner requires, a sample of 
the fungicide or insecticide. 

The registration fee is not assessed on a brand consisting of 
organic matter and not containing any added inorganic matter 
or mineral chemical, provided that a complete chemical analysis 
is given in, and as a part of, the required certificate. 
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It is necessary that every insectic: ‘: containing arsenic carry 
in addition to the weight, a chersical analysis stating the mini- 
mum percentage of total arsenic and the maximum percentage 
of water soluble arsenic which it contains. Standards are fixed 
for Paris green following the Federal law so that Paris green is 
adulterated if it does not contain at least 50 per cent of arseni- 
ous oxide (As:Os) or if it contains arsenic in water soluble 
form that is equivalent to more than 3.5 per cent of arsenious 
oxide (As:Os) ; and in the case of lead arsenate it is adulterated 
if it contains more than 50 per cent of water, if it contains total 
arsenic equivalent to less than 12.5 per cent of arsenic oxide 
(As:O:) and if it contains arsenic in water soluble form equiva- 
lent to more than 75 per cent of arsenic oxide (As.Os). 

A fungicide or insecticide is adulterated if :—its strength or 
purity falls below the professed standard under which it is 
sold; any substance has been substituted wholly or in part for 
the article; any valuable constituent of the article has been 
wholly or in part extracted; or if it contains any substance or 
substances injurious to vegetation. 

A fungicide or an insecticide is misbranded if :—the package 
or label bears any statement, design or device which is false or 
misleading in any particular; the container does not carry the 
statements named above; the printed statement attached to the 


container differs from the statements in the certificate; the reg- _ 


istration fee has not been paid; it is in imitation of or offered 
for sale under the name of another article; it is labeled or 
misbranded so as to deceive the purchaser ; any of the contents 
of the package as originally put up have been removed in 
whole or in part and other contents placed in such packages; 
or it consists partially or completely of any inert substance or 
substances which do not prevent, destroy, repel or mitigate 
insects or fungi and does not have the percentage amount of 
such inert substances plainly stated on the label. 


RESULTS OF ANALYSES. 


The results of the examination of all of the samples received 
from the Commissioner of Agriculture during the year 1915 
are given in the tables that follow. The reason for the small 
number of samples is given in the Statement by the Executive 
of the law on page 8. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1916, 


Fungicides Analyzed im Ir915. 


NAME AND ADDRESS OF 
Maker AND NAME or Goons, 
- AND SOURCE OF SAMPLE. 


Cuaims MaprE ON CERTIFI- 
CATE OR ON LABEL, 


RESULTS OF EXAMINATION. 


BORDEAUX? MIXTURE 


Sherwin-Williams Co., Cleve- 


». land, O. and Boston, Mass. 
““Fungi-Bordo.’”’ Kendall 
& Whitney, Portland. 


LIME-SULPHUR 
Thomsen Chemical Co., Balti- 
more, Md. ‘OrchardBrand 
Lime Sulphur Solution.” 
Milliken-Philbrook, Portland 


( 


Claimed to contain: Active 
ingredients, SOpECE 11 per 
cent. 1 lb. 


Claimed to contain not less 
than 25 per cent total sul- 
phur. 


No. 30381. Weight and 
composition as claimed. 


No. 30378. Not in original 
package. Composition 
as claimed. 


Combined Fungicides and Arsenical Insecticides Analyzed in 


IQT5. 


NAME AND ADDRESS OF 
Maker, NAME or Goons 
AND SOURCE OF SAMPLE 


\Craims Mapr on CERTIFI- 
CATE OR ON LABEL, 
| 


RESULTS OF EXAMINATION. 


Bowker Insecticide Co., Bos-| 


ton, Mass. ‘‘Bowker’s Py- 


TOX. 


Hemingway & Co., Inc., Bound 


Brook, N. J 
powder form). 
Cole, Foxcroit. 


'“Caaseu”’ (dry 
Elmer E. 


Interstate Chemical Co., Jer-, 


sey City, N. J. 
Bordo Lead.” 
Co., Gardiner. 


“Key Brand 
Ducke-Day 


Sherwin-Williams Co., Cleve-| 
land, O. and Boston, Mass. 
“Dry Tuber-Tonic.” J. C. 
Curtis, Camden. 


V. L. Warren, Dover.} 


Claimed to contain total arse- 
nic not less than 3.42 per 
cent, arsenic in water solu- 
ble forms not more than 
0.75 per cent, copper not 
less than 1.50 per cent. 1 lb. 


Claimed to contain not less 
than 31 per cent total arse- 
nic and not more than 3 of 
1 per cent arsenic soluble 
in water. 


Certificate: Contains not 
less than 4.5 per cent total 
arsenic and not more than 
0.24 per cent arsenic sol- 
uble in water. Label: Con- 
tains arsenic oxide 7% per 

| cent, metallic copper 2 per 

cent. 

Claimed to contain 60 per 
cent Paris green and copper 

| of bordeaux materials 6 per 

cent, inert ingredients 34 

per cent. 


No. 30385. Weight and 
composition as claimed. 


No. 30384. Not in original 
package. Claim on cer- 
tificate should probably 
have been arsenious ox- 
ide (As2Q05s). Carried 
31.48 per cent arsenious 
oxide (As205) and 7.02 
per cent copper. 


No. 30373. Composition as 
claimed. Weight not 
stated on label, as re- 


quired by law. 


No. 30377. Not in original 
package. Composition 
as claimed. 
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Arsemcal Insecticides Analyzed 


on 


im IQIS. 


| 
NAME AND ADDRESS OF | 
Maker, Name or Goops |Cuaims MaprE ON CERTIFI- 
AND SOURCE OF SAMPLE. | CATE OR ON LABEL 


RESULTS OF EXAMINATION. 


ARSENATE GE LEAD 
PAST 


Interstate Giese Co., Jer- Conta not less than 9 per 
sey City, N. J. ‘‘Key Brand cent total arsenic, and not 
Arsenate of Lead.” Mrs. more than ? of 1 per cent 
D. B. Donnelly, Fairfield. | arsenic soluble in water. 

Powers-Weightman-R o s e n - Certificate claims that it con- 
garten Co., Philadelphia, tains not less than 12.5 
Pa. ‘“‘Tuead Arsenate Paste’’| As205. Label claims not 
Frank E. Robbins, Portland. less than 15 per cent As2O5. 

Not more than (.75 per 
cent water soluble arsenic. 
; 1 pound. 


Sherwin-Williams Co., Cleve- Certificate claims to contain 
land, O., and Boston, Mass. not less than 124 per cent 
“New Process Arsenate of of total arsenic; label not 
Lead.”? No. 30371 {rom _ less than 8.16 per cent arse- 
Storer Bros., Yarmouth, No. nic. Not more than .49 
30391 from F. EK. Sherman, per cent soluble. 

Bar Harbor. : ; 


Thomsen Chemical Co., Balti-!On certificate: contains not less! 
more, Md., ‘Orchard Brand) than 9.8 per cent metailic 
Aisenate of Ivead Standard) arsenic and not more tban| 
Paste.”’ Mulliken-Pnilbrook; (€.48 per cent metallic arse- 
Portland. nic soluble in water. 5 Ips. 


ARSENATE OF LEAD 
POWDERED : 

Corona Chemical Co., Milwau-| Not in original package.Claim 
kee, Wis. ‘‘Corona Dry) on certificate: not less than 
Arsenate of Lead.”’ S. J.| 19.5 per cent total arsenic 
Record Co., Norway. and not more than 0.5 per 
cent arsenic soluble in water 


Merrimac Chemical Co., Bos-|Contains not less than 25 per} 


cent arsenic oxide (As205) 
and not over 1} per cent 


ton, Mass. ‘‘Swift’s Arse- 
nate of Lead Powdered.” 
Eaton Hardware Co., Bruns- 
wick. 
| 
Powers-Weightman-R ose n-|Contains not less than 25 per 
gaten Co., Philadelphia, Pa.,| cent arsenic oxide (As205) 
- “Lead Arsenate Powder.’’| and not more than 0.75 per 
H. M. Burnham, Old Town.) cent arsenic soluble in 
water and not less than 6 
1 lb 
Sherwin-Williams Co., Cleve-|On certificate: contains not 
land, 0., and Boston, Mass. 
“Dry Arsenate of Lead.” 
No. 30364 from Eaton Hard- 
ware Co., Brunswick. No. 
30382 from Kendall & Whit- 
ney, Portland. 


ARSENITE OF ZINC 
PASTE 
Thomsen Chemical Co., Balti-)/ Not less than 15.25 per cent 
more, Md. ‘Orchard Brand total metallic arsenic and 
Arsenite of Zine Paste.’’} not more than 0.57 per cent 
Milliken-Philbrook,Portland| metallic arsenic soluble in 
water. 5 lbs. 


nic oxide and not more than 
1 per cent of arsenic oxide 
soluble in water. 1 lb. 


1 pound. | 


water soluble arsenic. 1 lb. 


per cent inert ingredients. 
i 


less than 380 per cent of arse-; 


No. 30392. Composition 
as claimed. Weight not 
stated, as required , by 
law. 


\No. 30366. Arsenic in ac- 
cord with highest claim. 
Water soluble arsenic 
1.57 per cent. Weight as 
claimed. 


No. 30371 and No. 30391. 
Carried 9.74 and 10.43 
per cent metallic aisenic. 
In accord with label but 
not in accord with certif- 
icate. Weight as claimed. 


‘No. 30380. Arsenic higher 
| than claimed. Water 
| soluble arsenic slightly 
high. Net weight as 
claimed. 


No. 30374. Practically in 
accord with guaranty. 


No. 30365. Weight and 
composition as claimed. 


\No. 30390. Weight and 
composition as claimed. 


Nos. 303864 and 30882. 
Weight and composition 
as claimed. 


No. 30379. Weight and 
composition as claimed. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1916. 


Arsemcal Insecticides Analyzed im 1915—Concluded. 


NAME AND ADDRESS OF 
Maker, NaME or Goops 
AND SOURCE OF SAMPLE 


Craims Map&r on CERTIFI- 
CATE OR ON LABEL. 


RESULTS OF EXAMINATION. 


ARSITE 
Morris Herrmann & Co., New 
York City, ‘‘Arsite.’? Ma- 
son-Hall, Belfast. 


PARIS GREEN 
Fred L. Lavanburg, New York 


City. ‘‘Star Brand Paris 
Green.’’ Dunbar’s Drug 
Store. Waterville. 

F. W. Devoe & J. T. Reynolds 
Co., New York City. ‘‘ Paris 
Green.” Geo. Drapeau, 
Brunswick. 


SHEEP DIPPING POWDER 

Wm. Cooper & Nephews, Chi- 
cago, Ill. ‘‘Cooper’s Sheep 
Dipping Powder.’’ Geo. M 
Barrows, Newport. 


Total arsenic not less than 
28.8 per cent. One pint. 


Not less than 50 per cent of 
arsenious odixe (As203) and 
not more than 3% per cent 
of arsenious oxide soluble 
in water. 1 lb 


Certificate claims: not less 
than 50 per cent total arse- 
nic and not more than 33 
per cent of arsenic soluble 
in water. On label: Not 
less than 56 per cent arse-| 
nious oxide (As203), and not 
more than 2 per cent arsen-) 
fou oxide soluble in water.) 
1 |b. 


Contains not less than 16.75 
per cent metallic arsenic, of 
which at least 14 per cent 
is in water soluble form. 


No. 30393. Slightly short 
measure. Composition 
sufficiently high so if 
diluted to the measure 
claimed it would have 


| claimed composition. 


No. 30388. Weight and 
composition as claimed. 


No. 30363. Certificate evi- 
dently made in error. 
Weight and composi- 
tion in accord with label. 


No. 30386. Composition 
as claimed. Weight not 
stated: as required by 
aw. 


Non-arsenical Insecticides Analyzed in 1915. Arranged by 
Classes of Insects They are Intended to Combat. 


NaME AND ADDRESS OF 
Maker, Name or Goops 
AND SOURCE OF SAMPLE 


BED Ee re ieee 
Ered Hall, Inc., Providence, 


I. ““Cearmist, ” Jaynes 
Drug Co., Portland. 
FLEAS 


Dr. A. C. Daniels, Inc., Boston 
Mass. ‘‘Dr. Daniels Flea 
Powder, for Fleas and Ver- 
min.’’ P. J. Meserve, Bruns- 
wick. 


FLIES. 

Cook, Everett & Pennell, Port- 
and, Me. ‘‘Cattle Oil.” 
Cook, Everett & Pennell, 
Portland. 


Cuaims Mapr on CERTIFI 
CATE OR ON LABEL 


Label ciaims goods to be a 
blend of coal oil, oil of cedar 
and other volatile and essen- 
tial oils, together with car- 
bolic acid. One pint. 


On certificate claimed to con—- 
tain not less than 12 per 
cent loam. On tabel: et- 
fective and harmless. 23 ozs. 


No claims on _ certificate. 
Sample not in original pack- 
age. 


RESULTS OF EXAMINATION. 


No. 30367. Sample con- 
sisted chiefly of formalde- 
hyde. Quantitative ana- 
alysis not attempted. 
Weight as claimed. 


No. 30362. Consists chief- 
ly of insect powder, 
powdered tobacco stems 


and napthaline. Weight 
as claimed. 
No. 30372. Active ingre- 


dient ol of tar. 


or 
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Non-arsenical Insecticides—Concluded. 


NAME AND ADDRESS OF 
Maker, NaMeE or Goops 
AND SOURCE OF SAMPLE 


Cuaims Mapr& on CERTIFI- 
CATE OR ON LABEL. 


RESULTS OF EXAMINATION. 


Hureka-Mower Co., Utica, N. 
Y. ‘Cow’s Favorite Oil.”’ 


Jas. Fassett, Unicn. 


Gould & Cutler Corp., Boston, | 
Mass. “Cow Comtort Oil.” 
Saunders Hardware Co., 
Old Town. 


Whitman Chemical Co., Inc., 
Boston, Mass. “Whitman | 
Insectrun. ’ Allen Drug) 
Store, Brunswick. | 


HEAD LICE 
Riker Laboratories, Inc., New 


York and Boston. ‘‘Jaynes 
Capitina.”” Jaynes Drug) 
Co., Portland. 


LICE - 

The G. E. Conkey Co., Uleve- 
land, Onio. ‘‘Conkey’s Lice 
Liquid.’’ Allen, Sterling & 
Lothrop. Po1tland. 


The G. E. Conkey Co., Cleve-! 
veland, Ohio. “Conkey’s 
Lice Powaer.” Allen, Ster- 
ling & Lothrop, Portland. 


Park & Pollard Co., Boston, 


Mass. ‘‘Overall Lice Pow-} 
der.’”’ Saco Grain & Milling) 
Co., Saco. 


PLANT INSECTS. 
Danforth Chemical Co., Leo- 
minster, Mass.” Bug Death”) 
Darviau’s Red Cross Phar-| 
macy, Waterville. 


| 
| 
} 
| 
| 


[Label: 
Contains the soluble con-|- 


\On certificate: 


[No claims on certificate. Sam- 
ple not in original package. 


On certificate, claimed 75 per 
cent inert ingredients. Not 
in original package. 


On label: Contains alcohol 5 
per cent. Prevents and re- 
lieves insect bites, 


“23 per cent alcohol. 


stituents of larkspur seed.” 
Four fluid ounces. 


Claimed on certificate, 18 per 
cent inert ingredients. On 
label: “Also an excellent 
disinfectant and germicide.”’ 
One quart. 


Claimed on certificate 83.45 
per cent inert ingredients. 
On label: ‘‘ Active ingre- 
dients: nicotine .10 per cent, 
phenol .69 per cent, sulphur 
sulphur 15.85: per cent.” 
15 ounces. 


95 per cent 
inert ingredients. On label: 

“Trace of nicotine, 44 per 
cent napthaline, 7% per cent 
of sulphur, inert ingredients 
not over 88 per cent.”’ 5 ozs. 


On label and certificate: zinc 
oxide 47 per cent, lead ox- 
ide 5 per cent, inert ingred- 
ients 48 per cent. “One 

» pouna. 


No. 30376, has the appear- 
ance of gas house retuse 
liquid. Contains oil of 
tar, and other tar com- 
pounds and ammonium 
carbonate. 


No. 30389. Active ingre- 
dient oil of tar. 


No. 30361. No. weight or 
volume stated, as _ re- 
quired by law. Con- 
tains oil of tar, oil of 
pennyroyal, ammonia 
and similar simples. Com- 
plete analysis not made. 


No. 30368. Volume and 


composition as claimed. 


No. 30369. Complete an- 
alysis not made. Ap- 


parently a gas house 
waste liquid. Volume 
as claimed. 


No. 30370. Carried 14 per 
cent sulphur, phenol and 
nicotine present. Weight 
as claimed. 


No. 30383. Sulphur 7.51 
per cent. Contains nap- 
thaline and _ nicotine. 
Weight as claimed. 


No. 30387. Composition 
and weight as claimed. 


8 MAINE AGRICULTURAL EXPERIMENT STATION. I9Q16. 
STATEMENT SBY "TELS EXE CUI EO shite ane 


A. M. G. SouLrt, CHigEF Bureau oF INSPECTIONS. 


On the whole, the registration of fungicides and insecticides 
has been effected with considerably less labor than the year 
previous, and the results of inspection have been fully as satis- 
factory; this seems to be partly due to the fact that the law, 
being a year older, is more thoroughly understood by the 
dealers offering these products for sale, and also from the fact 
that the dealers are more familiar with just what constitutes 
an insecticide. In all, three hundred and forty-two brands of 
fungicides and insecticides were registered in Maine for 1915. 

It is with regret that we report such a small number of sam- 
ples collected as compared with the number taken last year; 
the variety of substances collected, however, was nearly as 
great, including arsenate of lead (paste and powdered form), 
lice killers (in liquid and powder form), cattle oils, tuber tonic, 
lime sulphur solution, Pyrox, sheep dipping powder, Paris 
green, etc. Only thirty-three samples were taken; inspection, 
however, was not started as early as last year and, because of 
this fact, before the Inspector had finished making a tour of 
the State, many of the brands were not to be found upon the 
dealers’ shelves. 

As for the results of the analyses—as noted in the tabula- 
tions—they do not show a serious deficiency in any one of the 
products. In one or two instances the product is considered 
unlawful as it did not bear the proper markings indicating the 
quantity of the contents, but the insecticidal qualities have been 
found to be up to the guarantees in the manufacturer’s certifi- 
cates and no hearings on this charge have been appointed. 

Not as large a number of insecticides were found offered 
for sale unregistered as in previous years. Numerous dealers, 
however, were found handling two or three unregistered brands 
that have been sold extensively, and no apparent excuse could 
be offered as to why registration had been neglected. One hun- 
dred and sixty-two hearings were arranged. It will be the 
purpose of this department to start the inspections for 1916 
earlier and to deal less leniently with those found offering 
unregistered goods for sale. 
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ICE CREAM. 
JE WOIPOUR a Ea ID) IMMIIR, 


The Commissioner of Agriculture is the executive of the law 
regulating the sale of agricultural foods in Maine. It is the duty 
of the Director of the Maine Agricultural Experiment Station 
to make the analyses of the samples collected by the Com- 
missioner and to publish the results of the analyses of the 
samples of foods, together with the names of the persons from 
whom the samples were obtained, and such additional informa- 
tion as may seem advisable. 


Note. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Inspections, Department of Agriculture, 
Augusta, Maine. 


Io MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 


EVAPORATED MILK. CONDENSED MILK. 


Evaporated milk should contain not less than 25.5 per cent 
milk solids and not less than 7.8 per cent milk fat. Unsweetened 
evaporated milk will therefore contain not more than 74.5 per 
cent water. Sweetened evaporated milk (commonly called con- 
densed milk) carries about 45 per cent of added cane sugar. It 
has the milk solids and fat required for unsweetened milk and 
the cane sugar in addition. Its water content will be about 25 
per cent. The tables that follow give the results of the exami- 
nation of the samples of sweetened and unsweetened evaporated 
milk. 


Results of the examination of samples of sweetened evaporated 
milk, arranged alphabetically by the names of the makers. 


de ys| 


MANUFACTURER, BRAND, NAME AND 
ADDRESS OF DEALER. Water. 
% 


Protein. | Fat. | Sugar. 
0 % % 


Station 
number 


14269| 


Borden’s Condensed Milk Co., N. Y. | 
‘*Baby Brand.’’ Thurston & Kjngs- j 
bun yer Banco raw cea veneers c is soe begees 26.77) 1.63) 6.82 8.38 56.40 

14386|Borden’s Condensed Milk Co., N. Y. 

‘*Challenge Brand,’’ F. G. Davis & 
CoP smWewAstoneee ties cts aes UG NF i GH 7D 9.47|. 64.87 
14232|Borden’s Condensed Milk Co., N. Y. : 

‘‘Dixie Brand.’’ John Cassidy Co., 

BANE OLR Cie ee nL eee ele Onl SYS ey} 7/5) 10.22 58.63 

14264|Borden’s Condensed Milk Co., N. Y. 

“‘Hagle Brand.’’ Arthur Chapin Co., 

BamMg or Me Re era nasiueeer cscs cua. s isecuens aucesmae 25.05) 1.69) 7.65 9.92 55 .69 

14237|Borden’s Condensed Milk Co., N. Y. 

‘*Moosehead Brand.’’ Geo. I. Wes- 

COs ce Sor, IO 5 ooos eu do nen sos 24.80 1.61, Uf ota 8.66 57.36 

14231] Borden’s Condensed Milk Co., N. Y. i 

“Ruby Brand.’’ Chas. Hayward & 

Copp Bangor erie a eaters wero = rer 22/65) Wait) od 102 9.46 58 .40 

14266|/Borden’s Condensed Milk Co., N. Y. 

aoe Brand.’’ T. R. Savage Co., 

PS aN COLE ee Saree ew eee eee eter eens Z4EEON S78 ie 4 Oe longs 56.84 

14291 Hollands Saal Corporation, N. 

‘*Milkland Brand.’’ Fuller-Holway 

Cok Austere eer ae enna cl tnenes = PU) UL ey SOU LS) 57.76 

14387|Hudson Condensed Milk (Conn Nee 

“‘Bantam Brand.’’ F. G. Davis & 

Cos ZlLewistom.. on siieiacene te oy-ieuee 23) 19) 66 San io as: 57.49 

14271 Hudson Condensed Milk Co., N. Y. 

‘“Golden Glow Brand.’’ Thurston & 

Kingsbury bane olen eee ae 24.65) 1.64; 8.10 10 .40 55.21 

14270 Libby, MeNeil & Libby, Chicago, Il. 

Fe s.’’ Thurston & Kingsbury, 
Ban corinne ee eee ae PS TAH GR 5D 9.61 54.43 

14388 Mohawk Condensed Milk ws Wis NG 
Red Cross Brand.’’ F. G. Davis & 

Got Mlewistonsc-ias ee eee ees 21.80) 2.08) 7.98 10.22 57.92 
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Resulis of the examination of samples of unsweetened 
evaporated milk, arranged alphabetically by the names of 
the makers. 


Manuracturer, Branp, Name anp /Water.| Ash. | Protein.| Fat. | Sugar. 
ADDRESS OF DEALER. | % % % Yo | 


Station 
number. 


14236, ipeeden s Condensed Milk Co., N. Y.| 
‘*Peerless Brand.’’ Geo. I. Wescott & 
Son, Bangor SOs SIAR CeO Se ETO iCnS 72.52| 1.59) 6.89 8.20 10.80 
14230 lBorden’ s Condensed Milk Co., N. Y.| 
| ‘Saint Charles Brand.’’ Chas. Hay-| | 

wail Ge (Co on IBINAOR, sos caceenadecne 72.44) 1.64! 7.17 7.84 10.91 


14233 Borden’s Condensed IMEI (oy Ife NC 
| ‘*Silver Cow Brand.’’ John Cassidy 
CommBbans Ones sem esi owes sess oes 73.73) 1.54) 6.60 ao) 10.37 


14290 Boston Condensed Milk Co., Bellows 
Falls, Vt. ‘‘Quality Brand. ”) Puller-| 
Holway Co., Augusta............... 72.02} 1.65) 6.86 8.02 11.45 
14234\ Delavan Condensed Milk Co., Delavan, 
Wis. ‘‘Beauty Brand.’’ John Cas- 
SIcwA COMP DAN GOL ae Seer ena c WS AO 1583) CoBz7 8.40 9.89 
14265 Helvetia Milk Condensing Co., High-! 
land, Ill. ‘‘Our Pet Brand.’’ T. R. | 

Savage Co., Bangor................ 73.05) 1.52)” 6.73 8.49 10.21 
14263 Highland Milk Candensive Co., Elkland, 
Pa. ‘‘Honor Brand.’’ Arthur Chapin Ie 
(COog [BIE TASS RO alent mes eaaters pints mig aeeeas 72.56| 1.53) 6.54 8.84 10.53 
14262|Hires Condensed Milk Co ., Philadelphia, | 
Pa. ‘‘Hires Gold Brand.’’ Murray 


BHO, Cop BENMNRen op oda oodoseomee on 74.98 1.47) 6.48 7.76 9.31 
14385|Indiana Candensed Milk Co., Sheridan, 

Ind. ‘‘Wilson’s’’ F. G. Davis & . | 

(COR peWAStO Mee 6 cjaiie Sites he Se ctaye 73.02) 1.50] 6.96 8.09 10.438 


14235 Libby, McNeil & Libby, Chicago, Ill. 
“‘Libby’s.’’ Geo. I. Wescott & Son, ; 

TBE yOye 4k Bealercte pee cH OPER ORE cco Rae pete 74.18| 1.48) 6.73 8.48 9.13 
14267|Mohawk Condensed Milk Co., N. Y. 
“Gold Cross Brand.’’ Thurston & 
Kanes bunya Bangor. noite eae 75.93) 1.84) 5.71 7.62 9.40 
14268] Van Camp Packing Co., Indianapolis, 

Ind. ‘‘Van Camp’s. Thurston & 

Mangspury, Bangolen. ss ssc. noes s. C2e S| nA V0) | 802 11.24 


IcE CREAM. 


Lawful ice cream, without fruit carries not less than 14 per 
cent milk fat. A fruit ice cream to be lawful must carry not less 
than 12 per cent milk fat. Judging from reports Maine has on 
the whole better ice cream than any other New England state. 
The standards are higher than in most states and the standards 
are well complied with. Of all the samples collected only 12 
were more than one per cent below the standard and only two or 
three of these were greatly deficient in milk fat. The results of 
the examination of the samples collected are given in the tables 
that follow. 


I2 


MAINE AGRICULTURAL EXPERIMENT STATION. 


Ice Cream. 


1916. 


Table showing the results of the examination of samples of ice 
cream collected in the season of 1915, arranged alphabetically 


by towns. 

83 | | 

3s | ToOwN AND DEALER. _ Results of Examination.* 

ne | | 

| | 

UGS Mago, So Gra WMA ooo a dus non vo seog dole oe |Well above standard. 
15251 Auburn. CMB ATT oe al hath chal ar aoe bee nt oes |Well above standard. 
ISAO Nwlowbaas 1D, AN (COR 5 oon onddenacaciacsvaseoauee ‘Well above standard. 
IGE SB mlooering, — Weio Wic OWS, 65 c¢teas concn cbonuge. ar Slightly below standard. 
15254|Auburn. R. W. Millburn....................... ‘Well above standard. 
IGP OWA omen, (Cs 1p IRAGIAN hs be aoe eds occacsaudsa: Well above standard. 
152/52) /At burns oundice Sandshs si sere eerie eine ‘Well above standard. 
IGOR AOU, 18, Ibs IRM G 5 oo coro t ne sso sedaue ae ‘Well above standard. 
IFUGAO LoS, ANDES emt (COs. ob coos ose aco nue ose Well above standard. 
15179|Augusta. Capito] Cafetaria Co..................|Low. 
LGU NmERSE.  d@lniad Ohoywefalbyn, 5555625555555 55000- .|Lawful. 
15173|Augusta. Devine & Chadbourne................|Well above standard. 
Sli 2 Ano ustasenNe eles Holsomicc SON eer a eee Well above standard. | 
IBS. do Gio JOON, oso scaeucaanonhecndccer Low. 
Sia Ae istaley Viikeuleniiney sani). ee nis eee ei eyeiely ele Slightly below standard. 
15178 DNocaigiine Tél5 dic IMIG, 5 nok occa ba uowaabuooode Well above standard. 
ILA Awewcin,  IRoloemt Wil. oo ce bono pe oo ape anoaos Lawful. 
15171 Augusta. Wallis R. Partridze............/......\lawtul: 
LEP RAMs, Ve Wo TBWEDUoacchocdgaccsaaccradcsecoe -|Well above standard. 
ISO Aweueia,. Wr, ID, Wee boo coo u sd sane b oak odns Well above standard. 
15170|Augusta. E. LL. Winslow.......................|Well above standard. 
15256) Ayer Junetionwy Wins Al yA. Gontellan ssi se Lawful. 


15153|Bar Harbor. 
Bar Harbor. 
Bar Harbor. 
Bar Harbor. 
Bar Harbor. 


15148 
15150 


15152 


15149 
15151 
15421 


Bath. Anderson Pharmacy 


E. W. Douglass 
EF. H. Gonyer 
C. B. Higgins 


Hussey & Moran 
C. H. Kucher 


Bar Harbor. West End Drug Co., H.L.Gordon, Mer. 


Well above standard. 
Lawful. 

Well above standard. 
Well above standard. 
Well above standard. 
Slightly below standard. 


Lawful. 


* Explanation of terms. Lawful, just above standard. Well above standard, at least 


one per cent above standard. 


dard. 


Low, more than one per cent below standard. 


Slightly below, not more than one per cent below stan- 
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Tce Cream—Continued. 


Ee | 

3 g Town AND DEALER. Results of Examination.* 
Ma | 

15428 Bath. O.Breton.................-.--....-0--s Well above standard. 
15418 Bath. BY Leary retraite i Wh LSet her alge ihe nde Well above standard. 
15414'Bath. Colonial Cafe, C. H. Cahill, Prop.......... Lawful. 

15416 Bath. Dairy Lunch, J. M. Footer, Prop.......... Well above standard. 
M54AoMPathee De Te Doushertyac <1 cence essa cones ck. Well above standard. 
HFS Beng Ne sie ena Cayo icierosis enters Sea olay a tecte-o 0 Gee Well above standard. 
15420 Bath. TeGsyouatsyi'g: (Cideteinanins a owienwb Sechaba bed 6c? Well above standard. 
15417, Bath. Leonard & Mitchell...... Pie ae omen Well above standard. 
lS47 Guba hemmwerAclvlacI)onmaldi cia mnie a cle aie sue ae Well above standard. 
15425 Bath. AVVjrnaies Walrad ige tense a Peersueriogegle talon eet Well above standard. 
15427 Bath. AK eiule Tertsy oti] UE ee ta openly Re Peo a meres Beenonae alent erate te Well above standard. 
ieerOuBphey ls. Bo Swett & Co... 3 015.) 6 esa ye es Slightly below standard. 
USAGE en, ~ MW Gloloeies) Drewes SiKores Goouuscneeosanese5e Lawful. 

UGMOPNE ala, lene lay Wallet) cles wiainiae ae digas aioe be do orc Well above standard : 
HZ SANiBiddetord., 6G)..dy Ae Boucher...) 054s aa ae aa Well above standard. 
foes eld detord. | Vip ©COLONIAS: | tee) ee ee .|Well above standard. 
15277|)Biddeford. Crowley’s Pharmacy................ Slightly below standard. 
15282\Biddeford. Katherine Doyle.................... ‘Well above standard. 
isos Biddetord,, BP. Frediani..<..«. 204.010... 00 50000. Well above standard. 
15283) Biddeford. Andrew Manter............ Bs oman ea scat Well above standard. 
15274|Biddetord. H. L. Merrill BE ep nial ls SOREN Ng Well above standard. 
15276| Biddeford. Wil@reria ID ivites (Oley doe oe 6 bis ero alate 6 en | Well above standard. 
iASsiierddetords: JAMES bapas: an... as. .122 os ee eeeese Well above standard. 
15272|Biddeford. IE. Partiglini...................0004. Lawful. 
15280/Biddeford. Louis Pelletier......................)/Well above standard. 
15281|Biddeford. The Puritan, Jas. Papas, Prop........ Well above standard. 
Mea |BIACetords= ) Jabba Seidel. 6 66st t ails ce ene eee ces Well above standard. 
feP7a\Biddetord. “George. Vassill,........ 00... 2.4.4... ‘Well above standard. 
15429|Brunswick. Allen’s Drug Store.................. ‘Well above standard. 
ToAso Brunswick. J. A. Fortin....... 2.220020 bees es |Well above standard. 
15433 IRR AC Ket) OAM OLCLLLs) systevcvapienleneals Stas flaes eelste cress ‘Lawful. 

HOLME US CK.: FL. ST .(Givene. 2 fas. wy eie site nels ew en Well above standard. 
15430) Brunswick. standard. 


PFO MVUGSEIN Chr .ceyen aise note tote | Well above 


* Hxplanation of terms. 


dard. 


Lawful, just above standard. Well above standard, at least 
one per cent above standard. Slightly below, not more than one per cent below stan- 
Low, more than one per cent below standard. 
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Ice Cream—Continued. 


Results of Examination.* 


82 

EE Town anp DEALER. 

15434| Brunswick. MortoneBonyEonk©osse een an ene 
15223) Calais sii, pBernarcdiniey seen 
5219 Call aise yACea © he coin ese n 
15218 | Calais JanecuRodda ae see eee le 
UGA) (Caley, WGI WROS 5 605 cess nso anedoacaeeetees- 
15196|Cherryfield. U.G. Gardner..................... 
15197|Cherryfield. W.A. Van Wort................... 
15198|/Cherryfield. W.A.Van Wort................... 
15245/Eastport. W.F.Capen........................ 
15246|Eastport. Goulding’s Restaurant................ 
15243/Eastport. Havey & Wilson..................... 
15244/Eastport. J.P. Hutchinson..................... 
i523 Gardiner as © Ley Beane ye aan 
Lown (Canehingr, 195 Jel, Chillhs oacasecesccooesasaseeusc. 
ll5209)\GandinersaiWie kn Colbyae ern ae eae ne 
iyi |KCemobiaer, W/o Cp CHEWS, cooccccecscansauusene ee 
isPAlOKGerliner, Cle WiYo WNh7diins 2a loa gocccasecegscnas.. 
1524 Gardiner ih Wier Ellen eerie ces eae eins 
15410|\Gorham, Hie B.'Carswell.. 3.2 ..-5.5..55......... 
1154.08) Gorhamsan @ A sRiercenr rm a wer eres 
15409)\Gorhams (©) J.)Pierces.. 1.5.52 225.-55 5450.00. 
15216|Hallowell. C.B.Hobbs...................:.... 
15215|Hallowell. Guy K. White...................... 
15205 |Jonesporteen CaNeeAlbeermieinreteen ie naan 
15207|Jonesport. Geo. A. Harmon.................... 
15204|Jonesport. B. B.Mansfield..................... 
15304) Kennebunk. Ace BOG 2e rr airtaniieni incisions 
15301/Kennebunk. J. W. Bowdoin.................... 
15305|Kennebunk. W. Gilman Fiske.................. 
15306|Kennebunk. P. D. Greenleaf................... 
15300 eGo) oye, ASE ISIERN 5 oncobdoocosnueocuseoan 
15302 Kennebunk, A. W. Meserve.................... 
15303) ennebuniae Save aril one ei ieee 


* Explanation of terms. 


Lawful, just above standard. 


Lawful. 

Well above standard. 
Lawful. — 

|Lawful. 

Lawful. 

Low. : 
Well above standard . 
Lawful. 

Well above standard. 
Well above standard. 
Lawful. 

Well above standard. 
Lawful. 

Low. 

Well above standard. 
Well above stanuard. 
Low. 

Well above standard. — 
Well above standard. 
Well above standard. 
Low. 

Well above standard. 
Well above standard. 


|Slightly below standard. 


Well above standard. 
Well above standard. 
Well above standard. 
Well above standard. 
Lawful. 

Well above standard. 
Low. 

Lawful. 

Well above standard. 


Well akove standard, at least 


one per cent above standard. Slightly below. not more than one per cent below stan- 
dard. Low, more than one per cent below standard. 


i 
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Ice Cream—Continued. 
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Station 
number 


TOwN AND DEALER. 


Results of Examination.* 


15319] Kennebunkport. 
15318] Kennebunkport. 
15321} Kennebunkport. 
15320| Kennebunkport. 


15154|Lewiston. 
15181|Lewiston. 
15202|Lewiston. 
15183)/Lewiston. 
15164/Lewiston. 
15187] Lewiston. 
15182| Lewiston. 
15201| Lewiston. 
15188] Lewiston. 
15166! Lewiston. 
15191, Lewiston. 
15158] Lewiston. 


15167) Lewiston. 
15185]|Lewiston. 
15200] Lewiston. 
15248] Lewiston. 
15160} Lewiston. 
15157| Lewiston. 
15162| Lewiston. 
15161 Lewiston. 
15163] Lewiston. 
15189 Lewiston. 


15199 Lewiston. 


| 
15155 Lewiston. 
15159 Lewiston. 
15190 Lewiston. 


15203 Lewiston. 


15247 | Lewiston. 


15165) Lewiston. 


WGA) like) INo (Ruse roo nono oobuaeds 
Wel“ Goodwittysi sim oceeanecese 
Montgomery Ga JCKSONEH nae 
Wo (Gis WETGOWES o's Coo oo nsusenes 
RR PAU Ce nny. i yevetesct tareso Same tttenemvct su ioacie 
BE Wiis a) COCK ick ysinencrae nt ete ere 


PUB EA UMM OUG au tiacta senior, susie cuciouees Boe eee 


@) |e! he 


SLB oS SENN in’ Gb cin oo plaeaaceOnciacoy oluame ae 
INSBBONNE A Usrgrsm ccd aq sacar 
BEB oucherneiavack no mcsice cists ters cee 
C. Bournakel..... ooo sa00eeccd0ogee 
Cote & Belivea tenses) sce 


Mir see Milo OLS his ec vw cane ep een, Uecmasl eae 


TO Le Ibe Nete | acters one eons Foner tert cng eta tes or 
WRG, IP IeGuarmws (Coens ao oaacne oes obo ono. 
iKourakos) Brosmersei eae 
SHS MAKTre sre ceasicraseieetarean cle maeteno ence ence 
PAC Geb lami Che ge tevara reset ster ntl veuswe isis tore tere 


Omarsbarentinemrtiriverl cater 
Rikermiaynes WrusiGorecnroe ee 
AWiarren Eye MRK TE -/560 5 suche ci atepenetonenia ones 
eI WEUO DINGO jecueasieinrsi darn meiotic elas 


* Explanation of terms. 


Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Well above 


Well above 


Well above 


standard. 
standard. 
standard. 
standard. 
standard. 
standard. 
standard. 
standard. 


standard. 


Well above standard. 


We ll above 
Well above 
Lawful. 

Well above 


Low. 


| Well above 


Well above 
Well above 
Well above 
Lawful. 

Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Well above 
Lawful. 

Well above 
Well above 


standard. 
standard. 


standard. 


standard. 
standard. 
standard. 


standard. 


standard. 
standard. 
standard. 
standard. 
standard. 
standard. 
standard. 
standard. 
standard. 


standard. 


standard. 


standard. 


Lawful, just above standard. Well above standard, at least 


one per cent above standard. Slightly below, not more than one per cent below stan- 


dard. 


Low, more than one per cent below standard. 
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Ice Cream—Continued. 
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3 5 Town anp DEALER. Results of Examination.* 
na 
WSSU AI, tl 1p SHAN S Shoo gacascoeg0ssedeo oUF Lawful. 
T5922 Mewistone eal @- heacue se Sani ree ie oegene Well above standard. 
PSUS Ge waASto me melee Hava @ Tos eesti: iene ee Well above standard. 
15156|Lewiston. F.W. Woolworth & Co............... Well above standard. 
15402 iisbons ha nioyBerube ss eieric ei eile ee eee | Well above standard. 
L540 eisbonwbatie © ottonees neler ie SS eta eek Sa Slightly below standard. 
15403|Lisbon, A. G. Deschenes................. 02.00. ‘Lawful. es 
115899 ltisboneHalls apeAcNeg ise ale eye). c)-1 lap el ere eee /Well above standard. 
15398|Lisbon Falls. Kennebec Fruit Co................ Well above standard. 
715896|isbont Hallswsh) eke Smalls eee s a eeaeeee en Well above standard. 
USs9Mibishonwballsse a apkemWalkele verre wre eee |Well above standard. 
154.00) isbonH al] ssaeiny Ele Ve DET. yeti ere Well above standard. 
15242\Lubec. C. L. Adams.....................:.--:; Well above standard. 
HEPHOUNE MINE, MGS OM Brleiess gi oo5 aco odsaca assoc so a6: ‘Well above standard. 
15239 Lubec. 40 Gio IMG eINe I WotSOMs cece on cdeavensne se /Well above standard. 
15240 |Lubee. Psp O Wey tarts salscrs scatis aekey a eo ee ‘Well above standard. 
15195|Machias. R. D. Crane Drug Store............... ‘Well above standard. 
TSE BHM Mere, ID), Iel, (Chew) C5 (Cos ah coe acnedcocace:- ‘Well above standard. © 
TEC IMEGning, dol ISH oo os6éashoo¢0ss0ncce0c05c Sligatly below stanaard. 
1S5346|Madison. s)- 2H Belaneers eset see e a ee ‘Well above standard. 
5a45 | Madisona Nes © hampa en ey. cry.e ieee eae Bie ‘Well above standard. 
ASSYO Meyer, Sh IMI, CUHK 560 ocoss sone ans sdes cass \Slightly below standard. 
{5344 Madison «EEL RETG Gains et okt ee Ran elie ‘Well above standard. 
15347|Madison. G. F. Sylvester......................|/Well above standard. 
15343 Madison. E. W. Wright........... raed ae te ‘Well above standard. 
USPPAUIN GUTOR, dlp Iels INICMIENMIN 6 Gaga dseedacoocucos Low. 
15143|Northeast Harbor. M. Abertucci................ w ell above standard. 
15146|Northeast Harbor. A. G.Bain...............-.. ‘Well above standard. 
15145|Northeast Harbor. C. N. Small................. Well above standard. 
15144|Northeast Harbor. E. M. Staples............... Well above standard. 
(5852 Oakland. UMaldred=Boyntonie msec ne Well above standard. 
115350) Oakland a Sa /-pEOstery- ie iin: ie elke rae Lawful. 
Nessie Orydkynol Tels Jal Ibkyatllogannaagoononene0don 656 Well above standard. 


* Explanation of terms. Lawful, just above standard. Well above standard, at least 
one per cent above standard. Slightly below, not more than one per cent below stan- 
dard. Low, more than one per cent below standard. 
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Pe 
e& | Town AnD DEALER. Results ot Examination.* 
nA 
e340 @alclandam (CAH a Martini 32). s-etoicis ene ere = sive Well above standard. 
15351/Oakland.. J. HE. Morrisette...../...:.:-0::+e0++: Well above standard. 
15291/Old Orchard. Albert’s Lunch Room, I. Krock, Prop.|Well above standard. 
15292/Old Orchard. Elias F. Alkazin.................. Well above standard. 
15295/Old Orchard. G. W. Armstrong, Dining Room & 

INIGWHS. (CO ete Sor yaneiioatiga as ue eee es el coer en PR nS tel Lawtul. 
15289/Old Orchard. Bradbury-Bennett Co.......-...... Well above standard. 
15288/Old Orehard. Carey & O’Brien. . e Apderous vache seuens Low. 
296 Olda@nchard cw ©. Childs eco oes es gas Low. 
15297/Old Orchard. Mrs. A. L. Evans................. Well above standard. 
15287 Old Orchard. Farrell & Bohlen.................. Low. 
15298/Old Orchard. Bay Ia SS ora ewer neice geet incs eRe wear Well above standard. 
15293|014 Orcharcemorersiia Lun elyani iene nee Lawful. ; 
15290/Old Orchard. Sea Side Drug ©o................. Well above standard. 
HZ Olda@nchard-ajelmVACtOla steed onsen ee a ei Slightly below standard. 
Heomolbortlanday) J BNNettniy. 102 -pse en en lal one Lawful. 
15404|Portland. Chapman & Wyman.................. Well above standard. 
15405)Portland. Chapman & Wyman.................. Well above sionaslanl 
14376|Portland. Deering Ice Cream Co................ Well above standard. 
15406|Portland. Deering Ice Cream Co................ |Well above standard. 
15407|Portland. Deering Ice Cream Co.......... _..|Well above standard. 
15363|Portland. Peter Evagelos................. Well above standard. 
15366|Portland. Falmouth Hotel. Low. 
ieeibontiandw ly. C2 Howlers toes kes care as ante es = Well akove standard. 
15362|Portland. F. D.Harvey.......... . |Lawful. 
ime onuands sk. El. Hay Sous... < 20255 tat vege nee Lawful. 
ioome|ortiard. EHeseltine & Tuttle. 26.00... ds ues Well above standard. 
15383} Portland. Heseltine & DUneLe sh Na Ger av tiie Well above standard. 
Someeoutiamdem le IUtOn okie avec ga ent eee dis ete es Lawful. 
1 Sr217724 iP toy e(i Fey avs 3 em a 3 Eo) «ae RP a Well above standard. 
tasoeironvand,., Horin Bros. :)i:) 00 dined eens eed nde. Low. 
aorealoumandye WK. JOHNSON... 00a. we aes wl ere Well above standard. 
ipeenibonilande UH Word & Son... 28 ness ces ee vce Well above standard. 


* Wxplanation of terms. 


Lawful, just above standard. Well above standard, at least 


one per cent above standard. Slightly below, not more than one per cent below stan- 
dard. Low, more than one per cent helow standard. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1916. 


Ice Cream—Continued. 


g 5 Town AND DEALER. Results of Hxamination.* 
na” 

115388 leontlan clemsel gE mL OF. ici S OT eerste ee eae Well above standard. 
ISOS eordeeel, Ob Sb WERE, coc ascneaoossasooeBeue- Well above standard. 
15395 Portland ageAlices Vile rr leper eee eee ee Well above standard. 
1os86rortland tase Miorings pun cheeen herr Well above standard. 
14369|Portland. Munjoy Ice Cream Co................ Well above standard. 
15358|Portland. Munjoy Ice Cream Co................ Low. 
15359|Portland. Munjoy Ice Cream Co................ Low. 
UESATOetorbyacl, desl, Whrrynys Sco covcenesuoseuasee- Well above standard. 
WSSU eorewaGl, dio Il, IWARIONYS 6 oo caso ac anaoganadce: Well above standard. 
15393)!Portlands)) Cliftony©yPooletss 44. oe eee ee Well above standard. 
15394/Portland. Clifton C. Pooler..................... Well above standard. 
15356) Portlandss GeawepRanicins 2). sane ne eee Lawful. 
14871|Portland. Riker-Jaynes Co..................... Well above standard. 
14373) |PontlandesnGeorse rE Saye lees nee Well above standard. 
15389)|Portland. George HE. Sawyer.............. WA ler Well above standard. 
15390|Portland. George E. Sawyer.................... Well above standard. 
LGSVSpPPerdwanl, dy SIMAWIAIN, sooo obas so cccncnoonasees Lawful. 
14374|Portland. Simmons & Hammond................ Lawful. 
14375|Portland. Simmons & Hammond................ Lawful. 
15369|Portland. Simmons & Hammond................ Lawful. 

15370 Portland. Simmons & Hammond................ Well above standard. 
14367|Portland. Geo. F. Soule........................ Low. 

14410 Portlands ) Geos Heisouless eee oa ee ee Low. 

115380) Portland Geo Ee SOULe ee eine eee Well above standard. 
Sei ainCl Ce@Qe IR, Sows. .closscesounecosoasacs |Well above standard. 
UESO MN peter As C@oiNaehivns coceaccocosacnonsone een |Lawful 
15392|Portland gecesi) Stinson erin ee een nn nee Well above standard. 
UGB petorblrael, (Oy Wop, 5 ooh occa sGnonsnancesabae Slightly below standard. 
153 /¢qlbortland aC. bhomaspcsree nine eer eee ee |Well above standard. 
IA BiOetoribe nach, Avoloi Wo Web, sone caccsc acccuavcnr Well above standard. 
15384 Portland John) bhussiee ee eee eee eer ene Well above standard. 
seize yal,  djolivn do IME, 5 oosacoscucsccacavene: Wel! above standard. 
15365||Portland..) Vonyik (Catese aes naree cen eee Lawful. 


* Explanation of terms. 


Lawful, just above standard. Well above standara, at least 


one per cent above standard. Slightly oelow, not moie than one per cent below stan- 
Tow, more than one per cent below standard. 


dard. 
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Ice Cream—Continued. 


ai 

ag | Town AND DEALER. | Results ot Examination.* 
ns 

15357|Portland. INA ING NERO G eae Clin Suman. hh Well above standard. 
14377|Portland. West End Dairy Co.................. Slightly below standard. 
aso lPontlandae West Lng) Dairyi@onan... oss) ee ‘Well above standard. 
15368|Portland. West End Dairy Co.................. Well above standard. 
15371|Portland. John Zakarian................0.. 000. Well above standard. 
15449|/Richmond. W. A. BAD Der Aastra sctlyomyeemegc nena Say eee teeta: Well above standard. 
15450|Richmond. W. A. Bibber......... sana h Deity a Well above standard. 
15451|Richmond. Frances R.Howe................... | Well above standard. 
Hee aphichmonds | Ebyman Bros. orcs seca ct ae Soe lexi 

lott oiiiehmoncs a Hy. IR sWinsloWe cen oes eee Slightly below standard. 
(E2EzSaea, Wisity Corclond aac Comat sos ao SeM oman Well above standard. 
shs|SamtordsssBourisk Brosis 0.525220... dees sae Well above standard. 
fasicsisantoncdels lowers én Ackroyd. ..2. 0.5.5 ss coe ele Well above standard. 
Holo SanioOco OWLS Co ACKTOVGl wees ont aloe Se Well above standard. 
HEMI SamtordsaeNi. Ir SpINMe yas. nf tee oe wannel ssa ee | Well above standard. 
fll SantondeNe ie opinney:.. 42. -856)0.. 0.0, 0.5 )}Welllakove standard: 
LES Seyafosls ANG UseSasy obhobotsy in oloecd olny Seeee Oot eaters |Well above siemdendl 
15317|Sanford. N. K. Spinne yen tec lieu ae. Lawful. 
ioposiskowheran. H.W. Bucknam..........:.5.....-- Well above standard. 
15341|Skowhegan. Peter uber) Conroy ete Well above standard. 
15339|Skowhegan. M. UL. Greenleaf................... Lawful. 
15336|Skowhegan. Ned H. Lambert................... ‘Wel! above standard. 
15340/\Skowhegan. Sampson & Avore.................. Well above standard. 
Hoaomskowheran. HE Sawyer. sc... cee... cre ere eres Well above standard. 
15338|Skowhegan. J. D.Symons...................... Well above standard. 
15112\Springvale. Nick Augustinos...................)/Well above standard. 
15113)Springvale. Nick Mactetinos Beco a Rondo aaa Well above standard. 
15323/Springvale. Nick Augustinos.................... Well above standard. 
15324!Springvale. Nick Augustinos...................- Well above standard. 
15325|Springvale. Nick Augustinos.................... Well above standard. 
15326|Springvale. Mrs. J.J. Gibson................0-: Lawful. 
iaeeiispmnovale: Mrs. J.J.Gibson.,......00-600+2 50. Well above standard. 
lsa2Zeispringvale. Mrs. J.J. Gibson...........0...0.6- Well above standard. 


* Explanation of terms. Lawful, just above standard. Well above standard, at least 
one per cent above standard. Slightly below, not more than one per cent below stan- 
dard. Low, more than one per cent below standard. 


20 MAINE AGRICULTURAL EXPERIMENT STATION. Ig16, 
Ice Cream—Concluded. 
gs 
3 5 Town AND DBALER. Results of Hxamination.* 
nd”, 


14594\ Springvale. 
15832|Springvale. 
15329|Springvale. 
15330|Springvale. 
15230 Waterville. 
15235 Waterville. 
15231/|Waterville. 
15237| Waterville. 
15227| Waterville. 
15228) Waterville. 
15234| Waterville. 
15226 Wegentllls. 
15233] Waterville. 
15238) Waterville. 
15236) Waterville. 
15229| Waterville. 
15232) Waterville. 


15135) Wells Beach. 
15307|Wells Beach. 
15309) Wells Beach. 
15311|Wells Beach. 
15308) Wells Beach. 
15310| Wells Beach. 


15411|Westbrook. 
15412|Westbrook. 


* Explanation of terms. 


Chast iPeeROwe ch os aon tavern tera ioe 


College Ave. Pharmacy.............. 


SEAMS Orsay eer eterno nee | 


OWA S PHA COS Sess seeacere aco at cunt ietereten 


Wi Aor a reri& | Conse ete nee | 


Mirsupliee Wee Elay.cdenecyecrisrseiciarieier 
IDs MERON poge. boone obama edo oS 
Josephy NOeM 22 /etyditre are sisi ae ree ee 
Vo ID, IeEWG aa cacosonagoonH VU DGoS 
Redi@zrossyehanmacy. cere 
UPHE Cod aS paris acento ace sewers Reo 
Weary IBOoq Saat ookooubbo os aoonds 
Waterville Drug Store............... 
digest IML, IDEABo ooducececanagonoce 
OMIA, IML IDES 5 cas 6600 cboncane oe 
C. W. Goodwin & Son............. 
enbentpntcletiel diverter ae 
ia Gewkunne sity tecscyer- spate scenes 
Ais DSH SWAB Yices cosehe, che sy ene foie onewc Renda se * 
10, IDE AWGENEC GS als noodooocnadonbess 
196 IDG NACI ooo capaodoaddnonn oe 


Lawful. 

|Well above standard. 
‘Well above standard. 
Well above standard. 
|Well above standard. 
Well above standard. 
Well above standard. — 
/Well above standard. 
Well above standard. 
Well above standard. 
Well above standard. 
Well above standard. 
Well above standard. 
Well above standard. 
Lawful. 

Well above standard. 


Lawful. 


i\Lawful. 


Well above standard. 
Well above standard. 
Well above standard. 
Slightly below standard. 
|Well above standard. 
Well above standard. 
Well above standard. 


Lawful, just above standard. 


Well above standard, at 


least one per cent above standard. Slighly below, not more than one per cent below 
standard. Low, more than one per cent below standard. 
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EXTRACTS AND SPIRITS 


- The Commissioner of Agriculture is the executive of the law 
regulating the sale of drugs and foods in Maine. It is the duty 
of the Director of the Maine Agricultural Experiment Station 
to make the analyses of the samples collected by the Commis- 
sioner, and to publish the results of the analyses together with 
the names of the persons from whom the samples were obtaine|, 
and such additional information as may seem advisable. 


Note. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Inspections, Department of Agriculture, 
Augusta, Maine. 


Ze, MAINE AGRICULTURAL EXPERIMENT STATION. 1916. 


1B CIRC INSy ZUNID) SIRES 


This number of the Official Inspections contains the results 
of the examinations of both extracts and spirits. An extract is 
a food preparation and in the standards adopted for the State 
of Maine is defined as follows: “A flavoring extract is a solu- 
tion in ethyl alcohol of proper strength, of the sapid and odor- 
ous principles derived from an aromatic plant, or parts of the 
plant, with or without its coloring matter, and conforms in 
name to the plant used in its preparation.” A spirit is a medici- 
nal preparation and is an alcoholic solution of volatile prepara- 
tions formerly procured by distillation but now frequently made 
by simply dissolving the volatile principle in alcohol. The tabu- 
lated results of the analyses are given on pages 24 to 39 inclu- 
sive. A statement by the executive of the law is given on page 
40. 

PEPPERMINT. 


Spirit of peppermint (tabulated results of analyses on pages 
24 and 25) is frequently called “essence of peppermint” by 
Maine druggists. When prepared in accordance with the United 
‘States Pharmacopoeia it carries 10 per cent of peppermint oil, 
85.5 per cent of alcohol, and has a slightly greenish color frem 
bruised peppermint leaves used in its preparation. 

Extract of peppermint (tabulated results of analpene on 
pages 25 and 26) is prepared from oil of peppermint or from 
peppermint, or both, and contains not less than 3 per cent of oil 
of peppermint. There is no standard for the alcoholic content 
of the extract. Food extracts may be lawfully sold below 
standard strength if they are plainly labeled so as to show 
their quality. Below standard extracts of peppermint (tabu- 
lated results of analyses on page 27) are quite common and are 
probably used as a beverage by persons addicted to the use of 
alcoholic liquors. 


WINTERGREEN, CHECKERBERRY. 


Spirit of gaultheria (wintergreen, checkerberry) (tabulated 
results of analyses on page 28) carries 5 per cent oil of gaul- 
theria and go per cent of alcohol. Extract of wintergreen 
(tabulated results of analyses on pages 29 and 30) carries 2 


per cent of oil of wintergreen, oil of birch or methyl salicylate. 
There is very little oil of wintergreen or oil of birch used. 
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Most of the spirit as well as the extract is prepared from the 
artificial ester. The below standard extracts of wintergreen 
(tabulated results of analyses on page 30) are mostly used for 
the same purpose as the weak extract of peppermint. 


ORANGE AND LEMON. 


Extract of orange (tabulated results of analyses on page 31) 
is the flavoring extract prepared from oil of orange, or from 
orange peel, or both, and contains not less than 5 per cent of oil 
of orange. 

Extract of lemon (tabulated results of analyses on pages 32 
to 34) is prepared from oil of lemon, from lemon peel, or both, 
and contains not less than 5 per cent oil of lemon. Terpeneless 
extract of lemon (tabulated results of analyses on page 36) is 
the flavoring extract prepared by shaking oil of lemon with 
dilute alcohol or by dissolving terpeneless oil of lemon in dilute 
alcohol, and contains not less than 0.2 (two-tenths) per cent of 
citral derived from oil of lemon. The below standard extracts 
of lemon and the terpeneless extracts are sold as substitutes 
for and in competition with the pure extracts, There is no 
economy in their use. Their lessened flavoring value offsets 
the reduction in price (if any) at which they are sold. - 


VANILLA. 


Extract of vanilla (tabulated results of analyses on pages 
36 to 38) is the flavoring extract prepared from vanilla beans 
with or without sugar or glycerine and contains in 100 parts 
the soluble matters from not less than 10 parts of the vanilla 
bean, Imitation vanilla flavors (tabulated results of analyses 
on page 39) are variously compounded but for the most part 
depend upon coumarin or vanillin, or both, for their flavor. 
Unless purposely made weak these imitation products have a 
strong, though not pleasant, flavor. Some people prefer tke 
flavor to the more delicate vanilla bean flavor. 


ALMOND. 


Extract of almond is prepared from oil of bitter almonds, 
free from hydrocyanic acid, and contains not less than one per 
cent of oil. Only one sample, ‘““Baker’s Pure Extract Almond” 
made by the Baker Extract Co., Portland, Me., and Springfield, 
Mass., was examined. The sample was passed as being in 
accord with the requirements. | 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


Ig16. 


Table showing the results of analyses of samples of spirit of 
peppermint (tmproperly called essence of peppermint by many 
Maine druggists), purchased in the fall and winter of 1915-10. 
Properly prepared spirit of peppermint will carry 85.5 per 


cent of alcohol and 10 per cent of oil of peppermint. 


Small 


deficiencies in alcohol are not reported. Samples are arranged 
alphabetically by towns. 


Sta. |Name anp ADDRESS OF DEALER AND MAKER, 
No. AND BRAND. RESULTS or ANALYSIS. 
16005|Fifield & Co., Bangor. “‘Pure Concentrated|Somewhat lower than claimed in 
Essence Peppermint, for nausea, fainting,| both oil and alcohol. I mprop- 
etc. Oil3 per cent. Alcohol 60 per cent.’’} erly labeled. : 
15989) Fowler Drug Co., Bangor. ‘‘Essence Pepper-|Practically up to standard. 
mint.” 
15991|Louis H. Ham, Bangor. ‘Essence Pepper-|Practically up to standard. 
mint.”’ 
15986/Houlihan’s| Pharmacy, Bangor. ‘‘Essence|Up to standard. Passed. 
Peppermint.”’ 
16000|Hinckley’s Pharmacy, Brewer. ‘‘Essence|Practically up to standard. 
Peppermint.”’ 
15696|M. Parent, Brunswick. ‘‘Dill’s Essence of| Practically up to standard. 
Peppermint. The Dill Medicine Co., Nor- 
Tistown, Pa.”’ 
15515|W. R. Ward, China. ‘‘Harris’ Pure Extract|Up to standard. Passed. 
Peppermint. Frank E. Harris Co., Bing- 
hampton, N. Y.”’ 
16157\L. K. Paine, Cumberland Mills. ‘‘ Essence] Ninety-two per cent ot standard. 
' Peppermint.” , 
_ 16028)E. A. Brewster & Son Co., Dexter. ‘‘Essence| Ninety-two per cent of standard 
: Peppermint.” 
15938)Clark & Varney, Fairfield. ‘‘Sauer’s Pure|/Considerably above standard. 
Extract Peppermint. The C. F. Sauer Co., 
Richmond, Va.”’ 
15614| Napoleon Bolduc, Lewiston.. “‘ Dill’s Extract|Up to standard. Passed. 
of Peppermint. The Dill Medicine Co., 
; Norristown, Pa.”’ = 
15680)/L. D. Hudon, Lisbon. “‘Dull’s Essence Pep-|Up to standard. Passed. 
permint. The Dill Medicine Co., Norris- 
town, Pa.’’ 
15683|F. E. Jordan, Lisbon. ‘‘Sauer’s Pure Extract|/Up to standard. Passed. 
Feppeprnt, C. F. Sauer Co., Richmond, 
nh 
16031)/E. W. Wright, Madison. ‘‘Essence Pepper-|Up to standard. Passed. 
mint.’ 
16150] Deering Drug Co., Morrill’s Corner. ‘‘Hssence|Half standard strength. Adulter- 
Peppermint.’’. ated. 
16041/Geo. M. Barrows, Newport. ‘‘Essence Pep-|Up to standard. Passed. 
permint.”’ 
16040|Jones &* McKenney, Newport. ‘‘Hssence|Highty-two per cent standard 
of peppermint.”’ strength. Adulterated. 
12925|Seaside Drug Co., Old Orchard. ‘‘Essence|Nine-tenths standard strength. 
of Peppermint.”’ Adulterated. 
16004/H. M. Burnham, Old Town. ‘‘Hssence Pep-|Practically up to standard. 


permint.”’ 


- 
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Spirit of Peppermint—Concluded. 


Sta. |Name anp!ApprEss oF DEALER AND MAKER, 

No. AND, BRAND. REsvutts oF ANALYSIS. 

16030] Pittsfield Drug Store, Pittsfield. ‘‘Essence|Up to standard. Passed. 
Peppermint.”’ 

16153|S. B. Gamage, Portland. ‘‘Essence Pepper-|Up to standard. Passed. 
mint.” 5 

16149|/Frank LL. Winship, Portland. ‘‘Essence of|Fifty-five’ per cent of standard 
Peppermint.”’ strength. Adulterated. 

16019|G. R. Fogg, Skowhegan. ‘‘Hssence Pepper-|Up to standard. Passed. 
mint.’ 

13562|/A. L. Hoyt, South Windham. ‘Essence of|Fifty-six per cent of standard 
Peppermint.’”’ strength. Adulterated. 

16023|College Ave. Pharmacy, Waterville. ‘‘Es-|Practically up to standard. 
sence Peppermint.”’ 

16043|Geo. A. Daviau, Waterville. ‘‘Spirits Pep-|Up to standard. Passed. 
permint.”’ 

16026|)J. H. DeOrsay, Beton.) “Essence Pep-| Up to standard. Passed. 
permint.”’ 

16042|Farland’s Drug ante Waterville. ‘‘Essence|Ninety-six per cent standard 
Peppermint.”’ strength. 

16013|)Red Cross Pharmacy, Waterville. “‘Spirits|Up to standard. Passed. 
Peppermint.” 

16014|Waterville Drug Store. Waterville. ‘‘Essence|Up to standard. Passed. 
Peppermint.”’ 

16155|West End Drug Co.,} Westbrook. ‘‘Essence|Practically up to standard. 
Peppermint.’’ 5 


Table showing the results of analysis of samples of extract of 
peppermint, purchased in the fall and winter of 1015-16. 
Extract of peppermint, prepared as a food product, will carry 


3 per cent of oil of peppermint. 


alphabetically by maker. 


The samples are arranged 


Sta. 
No. 


| 


15597 
15667 
15689 


15972 


15534 


DEALER AND (Town. 


MAKER AND BRAND. 


A. W. Miller; Auburn. 


H. A. Ward, Auburn. 
E. M. Alexander, Bruns- 


wick. 
F, E. McCallum, Water- 
ville. 


Geo. B. McDonald, Alna. 


Baker Extract Co., Spring- 
field, Mass. and Portland 
Me. ‘Baker’s Pure Es- 
sence Peppermint.” 


Cook, Everett & Pennell, 


Portland. ‘‘Extract of 
Peppermint.” On car- 
ton ‘Essence Pure.”’ 


RESULTS OF ANALYSIS. 


All tour samples up to 
standard. Passed. 


Above standard. Passed. 
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MAINE AGRICULTURAL ,EXPERIMENT STATION. 


1916. 


Extract of Peppermint—Concluded. 


| 


Sta. | 
No. DEALER AND Town. MAKER AND BRAND. 
15867|Direct Importing Co., 
Gardiner. % 
15912|Direct Importing OCo., ||Direct Importing Co., Bos- 
Skowhegan. ton, Mass. “Benefit 
15920|L. H. White, Norridge- Brand Pure Peppermint’’| 
wock. 
15632\Grand Union Tea Co.,/Grand Union Tea Co., 
Lewiston. Brooklyn, N. Y.  “Ex- 
tract Peppermint.”’ 
| p : 
15592\Great Atlantic & Pacific/Great Atlantic & giciee| 
Tea Co., Auburn. Tea go: Jersey City, N 
fey { J. (i 1B. Pepper- 
i | mint cor flavoring.”’ 
15596\L. Labarge, Auburn. 
15605|Flaven Bedard, Auburn. Frank E. Harris Co., , Bing-) 
15612|Edmond Verrille, Lewis- hampton, N. Y. ‘‘Good 
ton. mn Value Extract Pure Pep- 
15616|LeBlond Bros., Lewiston. permint.”’ 
15884|K. B. Foster, Augusta. 
15898|Edmond Doyon, Augusta./W. O. Pitcher, Portland. 
“Pure Extract Pepper- 
mint..” 
15669|J. W. Jordan, Auburn. Schlotterbeck & Foss Co., 
Portland. ‘‘Foss Pure 
Extract Peppermint.”’ 
15917|S. F. Waldron, Madison. |Thurston & Kingsbury, 
Bangor. ‘‘T. & K. Ex- 
tract peppermint.”’ 
15520|)E. M. Moody, Palermo. Twitchell-Champlin Co., 
Portland. “Hatchet 
Brand Flavoring Extract 
Peppermint.”’ 
15900|Patnaude & Sons, Augusta.|Van Duzer Extract Co., 
New York and Spring- 
field, Mass. ““Worth 
Brand Extract Pepper- 
i mint.” 
15688|Fred Heisterman, Lisbon|C. A. Weston Co., Portland 
Falls. “Solar Brand Pure Pep- 
ermint Extract.” 
15832|Sanford Cooperative Assoc.;Williams & Carleton Co., 
Sanford. Hartford, Conn. ‘Wil- 
liams Pure Extract Pep- 
permint.”’ 
15895/L. S. Young, Augusta. Nathan Wood & Son, Port- 
| land. ‘Colonial Brand 
Extract of Peppermint.” 
16007|F. D. Wyman, Bangor. F. D. Wyman, Bangor. 


| RestLts or ANALYSIS. 


“Extract Peppermint for 
flavoring purposes.”’ 


One sample slightly be- 
low. Other two sam- 
ples slightly above 
standard. 


Up to standard. Passed. 


Above standard. Passed. 


One sample slightly be- 
low; others above 
standard. 


Ninety per cent stand- 
ard strength. Adul- 
terated. 


Above standard. Passed 


Above standard. Passed. 


Up to standard. Passed. 


Up to standard. Passed. 


The oil up to standard. 
Contents were not giv- 
en upon the bottle. 
Looked as though it 
might hold 3 ounces,. 
but held 7-8 of an 
ounce. Apparently an 
intentional deception. 


Ninety per cent standard 
strength. Adulterated. 


Highty-five per cent of 
standard strength. 
Adulterated. 


Above standard. Passed. 
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Table showing the results of analyses of below standard extracts 
of peppermint purchased in the fall and winter of 1915-16. 
Low grade goods can be lawfully sold if properly labeled to 
show thew exact strength. Samples are arranged alphabeti- 
cally by maker. 


Sta. 
No. 


15956 


15882 
16037 


15692 


15959 


15525] Achorn Bros., Coopers Mills 


15888/G. D. Haskell & Son, Au- 


15615] Marcotte-Cote & Co.,Lew- 


16232 


15940 


15537 


15604) 
15675) 


15948) 
15951 


15965! 


E. A. McIntire, 


L. M 


' DEALER AND Town. 


Burgoin Bros., Waterville. 


pomerlestt & Huard, ) 
August 


Farwell pipe, »Thorndike. 


C. A. Lemieux, Brunswick. 


Geo. A. Daviau, Waterville. 


gusta. 


iston. 


W. L. Helms, Hallowell. 


W. W. Nye & Co., Fairfield.)T 


Sheeps- 
cot. 

A. Bernard, Auburn. 

Fred W. R. Vickery, Au- 
burn. 

G. P. Boynton, Oakland. 

. Walman, Water- 

ville. 


E. F. Cote, Waterville. 


MAKER AND BRAND. 


RESULTS OF ANALYSIS. 


‘Cole Extract Co., So.Port- 
| land. “Cole’s Maine 
| Brand Essence of Pep- 
permint.One-half stand- 
ard strength.’”’ 


Cook, -Everett & Pennell, 
| Portland. “ExtractPep- 
permint. One-half stand- 
ard strength.”’ 


Chas. Crompton & Sons, 
Lynn, Mass. ‘‘Cromp- 
ton’s Bay State Brand 


half standard.” 


Geo. A. Daviau, Waterville. 
“FHissence of peppermint. 
Under standard strength. 
For nausea,fainting,ete.”’ 


EH. Hartshorn & Sons, Bos- 


ton. “Clark Peppers 
mint. Contains 1.5% oil 
of peppermint (half 
strength) ” 


G. Leighton, Portland. 
“Rigby’s Extract Pep- 
permint. Half Strength”’ 


Ocean Mills Co., Boston, 
Mass. ‘‘Essence of Pep- 
permint. Oil of pepper- 
mint 1.5 per cent (one- 
half strength).”’ 


Wiese Rewleebe Medical 
Co.,Freeport, IIl.‘‘ Raw- 
leigh’s Peppermint Fla- 
vor. One-third stand- 
ard strength.” 


R. 


R. Savage Co., Bangor. 
“Clifford Brand Extract 


Extract Peppermint.One- 


Peppermint. One-fifth 
standard strength.’’ 


Schlotterbeck & Foss Co., 
Portland. ‘‘Hall Brand 
Extract Peppermint.One- 
fifth standard strength.”’ 


Twitchell-Champlin Co., 
Portland. “Gilt Edge 
Brand Peppermint. One- 
third standard strength.” 


Not quite half standard 
strength‘ 


One sample slightly be- 
low and one slightly 
above half standard 
strength. 


Up to standard strength. 


One-third food strength, 
one-tenth medicinal 
strength. Not proper- 
ly branded to show 
strength. 


Considerably less than 
half strength. 


Less than one-third 
strength. 


One-fifth standard 
strength. Misbranded 
and adulterated. 


One-third 
strength. 


standard 


Contains only a trace of 
oil. Misbranded and 
adulterated. 


One sample one-seventh 
standard strength.Oth- 
er samples one-fifth 
standard strength. 


About one-fourth stand- 
ard strength. 


28 MAINE AGRICULTURAL EXPERIMENT STATION. 1916. 


Table showing the results of analyses of samples of spirit of 
gaultheria (improperly called essence of checkerberry by 
Maine druggists) purchased in the fall and winter of 1915-16. 
Properly prepared spirit of gaultheria will carry 90 per cent 
alcohol and 5 per cent of oil. Small deficiencies in alcohol are 
not reported. Samples are arranged alphabetically by towns. 


Sta. |Name anp AppRESS OF DEALER AND Makur, ‘ 
No. - AND BRAND. RESULTS oF ANALYSIS. 


16033 pas Manter, Anson. ‘‘Essence of Checker-|Up to standard. Passed. 
erry.” 


15600|A. Beaucage, Auburn. ‘Dr. Dill’s Essence|Up to standard. Passed. 
Wintergreen,’”’ The Dill Medicine Co., Nor- 
ristown, Pa. 


15878) Merrill Bros., Augusta. ‘‘Burnett’s Essence|Up to standard. Passed. 
Wintergreen. Joseph Burnett & Co., Bos- 
ton.’ 


15894/A. L. Rose, Augusta. ‘‘Slade’s Essence|Up to standard. Passed. 
Cneckerberry. D. & L. Slade Co., Boston.” 


1598 ee Burke, Bangor. ‘‘Hssence of Checker-|Above standard. Passed. 
erry.” 


15990) Caldwell Sweet Co., Bangor. ‘‘EssenceCheck-|Up to standard. Passed. 
erberry.”’ 


15995|Ara Warren, Bangor. ‘‘Essence Checker-|Ninety-two per cent of standard- 
berry.”’ 


16034!Old Corner Drug Store, Belfast. ‘‘Hssence|Ninety-two per cent of standard. 
Checkerbeiry.” 


15999|Boynton’s Pharmacy, Brewer. ‘‘Essence| Practically up to standard. Passed. 
Checkerberry. Below standard.’’ 

16158|King S. Raymond, Cumberland Mills. ‘‘Es-|Low in oil and alcohol. Mis- 
sence Checkerberry.”’ branded and adulterated. 


16027)A. L. Davis, Dexter. ‘‘Essence Checker-|Up to standard. Passed. 


berry. 
16010) E. ae Nickerson, Foxcroft. ‘Spirit Gaul-|Practically up to standard. Passed. 
theria.”’ 


16032|Madison Pharmacy, Madison. ‘‘Essence of|Up to standard. Passed. 
Checkerberry.”’ ! 


16003|Mutty’s Pharmacy, Old Town. ‘ Essence|Practically up to standard. Passed- 
Checke1berry.”’ 


16029|Libby’s Pharmacy, Pittsfield. ““Essence|Up to standard. Passed. 
Checkerberry.”’ 


161521V. D. Coombs & Son, Portland. ‘‘Essence|Up to standard. Passed. 
Checkerberry.”’ 


16151|0. J. & F. R. Pride, Portland. ‘‘Essence|Up to standard. Passed. 
Checkerberry.”’ 


16020|Frank W. Bucknam, Skowhegan. ‘‘Hssence|Practically up to standard. Passed. 
Checkerberry.’’ 


16036|C. B. Mitchell, Unity. ‘‘Extract of Winter-| Ninety-two per cent of standard. 
green.” 


16154|Chapman & Wyman, Woodfords. ‘‘Essence|Up to standard. Passed. 
Checkerberry.”’ 


16148|John M. Stevens, Woodfords. ‘‘Essence of|Ninety-three per cent of standard. 
Checkerberry.”’ 
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Table showing the results of analyses of samples of extract of 
wintergreen (checkerberry) purchased in the fall and winter 
of 1915-10. Extract of checkerberry, prepared as a food 


product, will carry 3 per cent of ol of wintergreen. 


The 


samples are arranged alphabetically by makers. 


Sta. 
No. 


DEALER AND Town. MakrER AND BRAND. 


RESULTs oF ANALYSIS. 


15676|M. W. Robinson, Auburn 


15658!Cash Market Co., Gardi- 


15672 
15855 


15885 
15904 


15911 
15967 


15530 


15533 


15617|Paradis & Baisvert, Lew-|Dill Medicine Co., Norris-|Above 


15629 
15872 


15634 


15595 
15599 
15652 
15861 
15866 
15887 
15958 


15871 
15677 
16038 
15666 


15859 
15949 


Atlantic Spice Co., Rock- 
land. “Three Crow 
Brand. Above standard.”’ 


ner 
S. L. Andrews, Auburn. 


Bucknam & Stickney, | |Baker Extract Co., Port- 
Hallowell. land, Me., and Spring- 
A. M. Brown, Augusta. field, Mass. ‘‘Baker’s 


Mready & White, Ran- 
dolph. 
C. W. Day, Skowhegan. 


Pure Essence. Checker- 
berry for flavoring.” 


S. EK. Whitcomb Co., 
Waterville. 
Cash Grain Co., No. White-|Cook, Everett & Pennell, 
field. Portland. ‘‘ Extract Win- 
tergreen.”’ 
J. A. Jewett, Head Tide.|Cook, Everett & Pennell, 
Portland. ‘‘Extract of 
Checkerberry.”’ 


iston. town, Pa. ‘‘ Dill Essence 


Wintergreen.”’ 


Henry W. Goodwin & Co., 
Springfield, Mass. “‘ For- 
est City Flavoring Ex- 
tract Checkerberry.”’ 


Grand Union Tea _ Co., 
Brooklyn, N. Y. ‘Grand 
Union Extract Winter- 
green.” 


J. Bowker, Lewiston... . \ 
H.E. Sheridan, Sabattus. 


Z 


Grand Union Tea 


Lewiston. 


Co., 


O. H. Olfene, Auburn... 
Ovila Vincent, Auburn 


A.F.Armstrong,Water- Frank EK. Harris Co., Bing- 


ville. hampton, N. Two 
D. C. Burr, Gardiner. brands “Harris Pure 
W. G. Burtt, Gardiner. Extract Wintergreen”’ 
F. A. Howard, Augusta. and ‘‘Good Value Ex- 


O. J. Pelletier, 
ville. 


Water- tract Pure Wintergreen”’. 


G. H. Cates, E. Vassalboro.|John W. Perkins Co., Port- 
land. ‘‘Perkins’ Pure 


Essence Checkerberry.”’ 


O. J. Vermette, Lewis- | |Stickney & Poor Spice Co., 
nto. Boston, Mass. ‘‘Stick- 
Peter Harmon & Son ney & Poor’s Best Check- 
Thorndike. | erberry.”’ 
Spear & Webster, Lewis- 
ton. Schlotterbeck & Fo3s Co., 
D. C. Skillin, Hallowell Portland. ‘‘Foss Pure 
W.A. Goodwin & Son, Extract Checkerberry.”’ 
Oakland. J 


Above standard. Passed. 


Goods run very uneyen 
in oil of wintergreen, 
containing from 2.6jto 
4.6 per cent of oil. All 
samples except one 
above standard. 


Low in oil. |’ Misbranded 
and adulterated. 


Above standard. Passed. 
standard{in oil. 


Above standards Passed. 


Above standard. Passed. 


Above standard. Passed. 


Low in oil. jAdulterated 
and misbranded. 


{|Above_standard. Passed. 


Above standard. Passed. 


30 MAINE AGRICULTURAL EXPERIMENT STATION. 1916, 
Extract of Wintergreen—Concluded. 
Sta: | 
No. DEALER AND Town. MaxkER AND BRAND. REsuULTS oF ANALYSIS. 
e 

15519|F. A. Doe, Palermo..... 

15535) Mrs. W. W. Hilton, Alna. : 

15852|Smith & Purington, Hal- | |Thurston & Kingsbury,|Oil content uneven. 3.8 

lowell. Bangor. “T. & K. Ex-| to 8.6 percent oil. All 
15918) Brackett & Russell, Nor- ! tract Wintergreen.”’ above standard. Passed 
ridgewock. | ; 
15942|W. C. Hayes, Fairfield. | 
15916/Stanley Renier, Madison..|N. Wood & Son, Portland.| Above standard. Passed. 


“Essence Checkerberry 
for flavoring.”’ 


} 


Table showing the results of analyses of below standard extracts 
of wintergreen (checkerberry) purchased in the fall and win- 
ter of 1915-16. Low grade goods can be lawfully sold tf 
properly labeled to show their exact strength. The samples 
are arranged alphabetically by makers. 


Sta. 


15618 


15607 
15678 


15864|D 
15953 


15849 


DEALER AND TOWN. 


Maker AND BRAND. 


RESULTS OF ANALYSIS. 


A. O. White, Lisbon Falls. 


P. EK. Chancy, Whitefield. 


W. A. Lord, N. WWasealborot 


C. H. Cloutier’ & Co., Lew- 
iston. 


H. Smith, Lewiston.. 
Golder & McCarthy, 
Lewiston. 


C. Jewell, Gardiner. 
Harry Pomerleau, Wat- 
erville. 


(On 4s Dao Bruns- 
wick. 


Cole Extract Co., So. Port- 
land. “Cole’s Maine 
Brand Extract Winter- 
green. ! One-half stand- 
ard strength.’’ 


Dolan & Furnival Co.,Port- 
“Daval Brand 


lan 
Ciecerbens One-sixthj 


standard strength.” 


E. Hartshorn & Sons, Bos- 
ton, Mass. “* Kidder 
Brand Checkerberry. Oil 
checkerberry 1.5 per 
cent.”’ 


John W. Perkins Co., Port- 
land. “Diaz Hssence 
Checkerberry.’’ On bot- 
tle ‘‘The best goods far 
above standard.’”’ On 
carton ‘‘Below stand- 
ard.”’ 


Schlotterbeck & Foss(name 
not given on label), Port- 
land. ‘‘Hall Biand Ex- 
tract Checkerberry. One- 
fifth standard strength.”’ 


Twitchell-Champlin Co., 
Portland. ‘Gilt Edge 
Brand Checkerberry.One 
third standard strength. 


|Slightly low in oil. 


A fifth low in oil. 


Slightly low in oil. 


Less than one per cent 
oil. Misbranded and 
adulterated. 


All samples above 
claimed content.Passed 


Oil as claimed. Passed. 
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Table showing the results of analyses of samples of extract of 
orange purchased in the fall and winter of 1915-16. Extract 
of orange 1s a food product and carries 5 per cent of oil of 
orange. Samples are arranged alphabetically by makers. 


: | 
Sta. | | 
| REsSvuuts or. ANALYSIS. 


No. | DEALER AND Town. | * Makmr AND BRAND. 


15514|Libby Bros., Aine 

15657|R. E. & Ww. G. Manson, 
Gardiner... ee 
15668|Doe & Goss, Auburn.... 
15865|J.D.Stephenson,Gardiner | |Baker Extract Co., Spring-|About two-fifths above 


15892|Edson Locke, Augusta. field, Mass. and Portland| standard strength. 
15919|}Lockwood & Smith, Nor- Me. ‘‘Baker’s Pure Ex-| Passed. 
ridgewock tract Orange.”’ 


15944!G. A. Savage, Fairfield 
15950| Manson Libby, Oakland 
15955). L. Gove, Waterville 


15625/A. S. Cote, Lewiston...... John Bird Co., Rockland.|Up to standard. Passed. 
“Three Crow Brand Ex- 
tract Orange.” 


15578)R. J. Wiseman, Lewiston | |Cook, Everett & Pennell, Three-fifths standard 
15695|P. A. Morin, Brunswick. i Portland. ‘‘Concentra-|. strength. Misbranded 
ted Extract of Orange.’’| and adulterated. 


15624|F. J. Ouellette, Lewiston \ |Chas. Crompton & Sons,’'One sample a sixth be- 
15829)C.L.Baston, No. Berwick Lynn, Mass. ‘‘Cromp-| low standard and one 
ton’s Pure Orange.”’ sample nearly up to 
standard strength. 


15598|D. J. Sullivan, Auburn. . b 
15609|Miss Florida Morency, . 
Lewiston. The Dill Medicine Co.,Nor-|Two samples very slight- 


15619)I.Simard & Sons, Lewiston ristown, Pa. ‘‘Dill’s Ex-| ly below and others up 
15909\John F. Currier, Skow- tract of Orange.” to standard. 


hegan 
15961/|John Pilotte, Waterville. 
15588)\Direct Importing Co., Au-|Direct Importing Co., Bos-)Up to standard. - Passed. 


burn. ton, Mass. “ Benefit’ 
Brand Pure Orange Ex-| 
tract.” 
15628)| Begin Bros., Lewiston. teal . |Pettingill Co., Portland.|Forty per cent above 


‘10c. size P-C _Brand| standard. Passed. 
Pure Flavoring Extract 
Orange.’’ 


16233|W. L. Helms, Hallowell...|W. T. Rawleigh Medical|Up to standard. Passed. 
Co., Freeport, Ill. ““Raw- 
leigh’s Extract of Or- 


ange.’’ 
15586|Riker-Jaynes Co. ewasion| B. Riker & Son Co.,New|About half standard 
York. “ Riker’ 8 True strength. Adulterated 


Extract Orange.”’ 
15594;West M. Dunn, eee | The C. F. Sauer Co., Rich-/-Both samples above 
15914|S. W. Gould, Skowhegan mond, Va. ‘Sauer’ s| standard. Passed. 
Pure Extract Orange.”’ 
15621|Guimond Simard, Lewis- 


ton. 
15879|H. W. Church, Augusta. | |Schlotterbeck & Foss Co.,/About forty per cent 


15939 Frank HE. Hammond, }| Portland. ‘‘Foss Pure) above standard 
Fairfield. Extract Orange.”’ strength. Passed. 
15969|A. F. Armstrong, Wat- 
erville. 
15850|Marchant Epicier, Bruns-|Stickney & Poor Spice Co.,|Up to standard. Passed. 
wick. Ronee Mass. “Orange 
; Wxtract.’’ 


15902|F. M. Mooers, Randolph. .|Twitchell-Champlin Co., |Up to standard. Passed. 
Portland. ‘‘ Hatchet Fla- 
voring Extract Orange.’’ 
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MAINE AGRICULTURAL EXPERIMENT STATION. 


1916. 


Table showing the results of analyses of samples of extract of 
lemon purchased m the fall and winter of 1915-16. Extract 
of lemon prepared as a food product will carry 5 per cent of 


ou of lemon. The samples are arranged alphabetically by 
makers. 
Sta. 
No. DEALER AND Town. MakrR AND BRAND. RESULTS oF ANALYSIS. 
15589|Damon & Cole, cea Atlantic Spice Co., Rock-|Both samples slightly be- 
15671/C. F. Burleigh, Auburn. land. “Three Crow| low standard. Mis- 
Brand Extract Lemon.} branded. 
Above standard.”’ 
15524|James R. Abbott, Coop- ) 
er’s Mills. } 
15531|Mrs. L. T. Hodgkins, 
Ne: Witte held: — : 
15561) Baker’s arket, or 
Village. | |Baker Extract Co., Spring-|Above standard. Passed. 
15601|E. Z. Reny, Auburn. b field, Mass. and Portland 
15627|Geo.E. Roberge, Lewiston. | Me. “Baker’s Pure Ex- 
15656|A.W.Cunningham & Co., || tract Lemon.” , 
Gardiner. 
15681|LeClair Bros., Lisbon. 
15857|W. H. Bruce, Hallowell. | 
15932|Geo. H. Philbrook, Port- 
land. J 
15954 owt eR & Russell, Wat- Soe taenees eee onnes Up to standard. Passed. 
erville. eld, Mass. and Portlan 
Me. ‘‘Forest City Brand 
Lemon.” 
15905|W. L. Moody, Randolph. Boren eae Corse DrnE Above standard. Passed. 
eld, Mass. and Portlan 
Me. ‘Imperial Pure Ex- 
tract of Lemon.”’ 
15811|/Geo.C.ShawCo.,Portland, ) |Joseph Burnett Co., Bos-|All samples nearly dou- 
15854) C. A. Cole, Hallowell. ton, Mass. ‘“Burnett’s| ble standard strength. 
15971)B.K.Meservey, Waterville Extract Lemon.” Passed. 
15952!Wm. Lacombe, Waterville. The pace buy, Cor eae Up to standard. Passed . 
elphia, Pa. ayflower 
Extract Pure Lemon.”’ 
15883/Casavant & Cloutier, Au- cook everett < Feared above standard strength. 
gusta. ortland. “Extraec assed. 
Lemon.”’ : 
teats ie iy: Croeb ye eee 
5626| Nadeau ichaud, Lew- 
iston. The Dill Medicine Co.,/One sample slightly be- 
15873|W. F. Huen, Sabattus. } Norristown, Pa. ‘‘Dill’s| low; other samples up 
15891|J. A. Folsom, Augusta. [ Pure Extract Lemon, for] to or above guaranty. 
15915|Madison Union Co-op. | flavoring.” 
Store, Madison. J 
15701 Dizcehtmpos ine Co:/Bruns Direct depute eos Boe, Up to standard. Passed. 
wick. ton, Mass. “Benefit 
Brand Pure Lemon Ex- 
tract.”’ 
15831|Sanford CooperativeAssoc.,|Dolan & Furnival Co., Port-|One-eighth below stand- 
Sanford. land.‘ McAndrews Brand ard strength. 
Colored Lemon Flavor.”’ 
15685|Cooperative Assoc., Lisbon| Prepared at 27 & 29 Hamp-|Up to standard. Passed. 


Falls. 


| 


den St., Springfield, Mass. 
“Coburn’s Pure Extract 
of Lemon.” 


Trey 
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Extract of Lemon—Continued. 


Sta. 
No. DEALER AND Town. MakER AND BRAND. | RESULTS oF ANALYSIS. 
15536/A. R. Leighton, Sheepscot. Boney Me Gondyin & coy Up to standard. Passed. 
prinefield, Mass. ‘‘ For- 
ést City Brand Pure Fla- 
voring Extract Lemon.”’ 
15633 Grand aunion Tea Co., ceang meee Hite oe Up to standard. Passed. 
ewiston. rooklyn, N. Y. ran 
Union Extract Lemon.” 
15670|E. A. Bickford, Auburn. ) |Frank E. Harris Co., Bing-|All samples up to stand- 
15856|JohnF. Quinn, Hallowell. hampton, N. Y. “Good dard. Passed. 
15876|W. F. Turner, Augusta. Value Extract Purel.em- 
15973|Hersom & Bonsall, Water- Oia” 
ville. 
15651;A. F. Armstrong, Water- | Frank BE. Harris Co., Bing-|Fifty per cent above 
ville. hampton, N. Y. “Harris’| standard strength. 
15673|E. H. Brooks, Auburn. } Pure Extract Lemon. Ex-| Passed. 
tra strength and superior 
quality.” 
15833 Sanrord peppery Assoc., Hartiord pce Coe ees Up to standard. Passed. 
anfor ord, onn. arter 
Oak Brand PureLemon.”’ 
15860 |E. BE. Lancaster, Gardiner.|E. Haribo cabonsy Bos- Above standard.Passed. 
ton, Mass. ‘‘ Harts orn’ Ss ; 
Pure Extract Lemon.’ 
15838|H. H. Hay Sons, Portland.|H. H. Hay Sons, Portland.|Up to standard. Not 
“Concentrated. Extract|‘‘concentrated.’’ Label 
of Lemon.”’ ; misleading. 
15881/G. W. Wadleigh, Augusta. R. Gr Leighton, ortland: Up to standard. Passed. 
‘Leighton’s ure x- : 
tract Lemon.” 
15662) Mohican Co., Lewiston. Packed for the Mohican Co.|Two-thirds standar 
U.S. A. ‘‘Mohican Pure} strength. Adulterated 
Extract of Lemon.”’ and misbranded. 
15836|S. D. Hanson, Springvale. Mosier EOS: eben Above standard. Passed. 
ass. ‘‘ Moshier’s Abso- 
lutely Pure Lemon Ex- 
tract.” 
15582|R. F. Burnham, Auburn. |Parke, Davis & Co., De-|Two-fifths standard 
troit, Mich. ‘‘Tincture! strength. Muisbranded 
of Lemon. Principally; and adulterated. 
used for flavoring pur- 
poses.”’ 
15583|J. Phenix, Auburn. | Joseph Phenix, Auburn./One-eighth below stand- 
15602) Pierre Nadeau, Auburn. cf “Essence Lemon, for fla-| ard strength. 
voring ”’ 
15690) A. I. Snow, Brunswick. | W. O. Pitcher, Portland.|Practically up to stand- 
15957|Gideon Mahew, Water- “Pure Extract Lemon.’’] ard. 
ville. J 
16231;W. L. Helms, Hallowell. The eae Hew aaa Up to standard. Passed. 
ica o., Freepor 
“Rawleigh’s Extract 
Lemon.’’ 
15584|Riker-Jaynes Co., Lewis- |Riker-Hegerman, NewYork|Up to standard. Passed. 


ton. 


Riker’s 
Lemon.”’ 


True Extract 


1916, 


34 MAINE AGRICULTURAL EXPERIMENT STATION. 
Extract of Lemon—Concluded. 
Sta. 
No. DEALER AND Town. MakeER AND BRAND. REsULtTs OF ANALYSIS. 
15931'Geo. H. Philbrook, Port- ) |The C. F. Sauer Co., Rich-|One sample little above; 
land mond, Va. “ Sauer’ sPure] one sample nearly dou- 
15947| A. H. Oliver, Oakland. Extract Lemon.’ ble standard strength. 
Passed. 
15518] DinsmoreGrainCo.,Paler- 
} mo. 
15559)C. M. Prince & Son, Kit- | |Schlotterbeck & Foss Co.,|Nearly double standard 
tery Portland. “Foss Pure] strength. Passed. 
15606)J. F. Diaton Auburn. Extract Lemon.”’ : 
15930)Geo.H. Philbrook, Port- ; 
land. 
15837|\Simmons & Hammond,|/Simmons & Hammond,|Above sfeadend oa 
Portland. Portland. “Extract of Passed. 
Lemon.” 
15827\0. H. & F. W. Johnson, ) |D. & L. Slade Co., Boston,|One sample little above, 
No. Berwick. Mass. ‘‘Slade’s Abso-! other sample nearly 
15893|Webber & Hewett, Au- lutely Pure Extract Lem-| double standard 
gusta. One. strength. Passed. 
15839|Smith & Broe, Portland. |Smith & Broe, Portland.|Up to standard. Passed. 
““Hissence of Lemon.” 
15558) Kittery Grocery, Kittery. ) |Stickney & Poor Spice Co.,/Up to standard. Passed. 
15698/C. <A. Pierce & Son, Boston, Mass. ‘‘Pure 
Brunswick. Lemon Extract.” 
15903|L. A. Perry, Randolph. 
15853|Clement Lis Seen Thurston & Kingsbury,|One sample three-fifths 
15908/A. R. Jewett, Skowhegan. Bangor. ‘‘T. & K. Extract} standard strength. 
Lemon.”’ Adulterated and mis- 
branded. One sample 
above standard passed 
15924|W. C. Remick, Springvale./F. C. Tibbetts \"-rcevntile| Below standard strength. 
Co., Portland. “!:emon| Misbranded and adul- 
Fruit S-ent-S.  Flavor,} terated. 
Strength, Quality and 
5 Purity Fully Guaranteed. 
Use only two-thirds the 
quantity you use of other 
flavorings.”’ 
15523/P. G. Brown, Week’s | |Twitchell-Champlin Co.,|Up to standard. Passed. 
Mills. (| Portland. “Hatchet 
15529/H. M. Hilton, N. ee Brand Lemon Extract.’’ 
field. 
15653|Elmer L. Craig, Water- )|Van Duzer Extract Co.,/One-fourth above stand- 
ville. { New York. “Van Du-| ard. Passed. 
15659/F. L. Clark, Gardiner. j{ zer’s Standard Quality 
J Lemon Extract.” 
15687|Bichrest &  Marchak, ) |C. A. Weston Co., Portland|Up to standard. Passed. 
Lis-bon Falls “Solar Brand Pure Lem- 
15694/E. D. Morin, Brunswick: on Extract.” 
15812|Geo. C. Shaw Co., Portland) Nathan Wood & Sons,Port-|Just up to standard. 
land. ‘‘Colonial Brand} Passed. 
Extract of Lemon. Ex- 
cellent strength and fin- 
est flavor.”’ 
15936/W. C. Haggett, Portland.|Nathan Wood & Sons,Port-|One-fourth above stand- 
land. ‘10 cent size P-C} ard strength. Passed. 
Brand Pure Flavoring 
Extract Lemon.”’ 
15889)H. D. Cooper, Augusta. Worth Extract Co., New|Up to standard. Passed. 
York. ‘‘Worth’s Pure 


Lemon.”’ 
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Table showing results of the analysis of below standard extracts 
of lemon purchased in the fall and winter of 1915-16. Low 
grade goods can be lawfully sold if properly labeled to show 
thew exact strength. Samples arranged alphabetically by 


makers. 
Sta. : 
No. DEALER AND Town. MakER AND BRAND. RESULTS OF ANALYSIS. 
15521|J. W. Segee, Week's} |Atlantic Spice Co., Race vAport one-fifth standard. 
Mills. land. ‘‘Harris Brand Ex-| Improperly labeled in 
15913|H. S. Hubbard Co., tract Lemon. Below) that label did not show 
Skowhegan. J Standard.’’ exact strength claims. 
15863|/C. M. Day, Gardiner... ..|Cole Extract Co., So. Port- Contained only a trac. 
| land. -‘‘Cole’s Maine) of lemon oil. 
Brand Lemon Flavor.’’ 
On carton ‘Two-fifths) 
standard.”’ | 


15806/A. C. Partridge, Portland|Cook, Everett & Pennell,|Contained only a trace 


159 6 


15590 


15661 
15840 


15693 


15907 


15611 
15679 
15941 


15962 


15630 


15851|Tondreau Bros., Brunswick 


OArthur Daviau,Waterville.| 


Gone Penley & Son, Au- 


] 
urn. | 
Palermo Market,Lewiston | 


L.A.Mercier Co.,Portland 


F. C. Webb, Brunswick... 
J. F. Pooler, Skowhegan. . 


A. J. Auger, Lewiston.. | 


A. J. Berube, Lisbon.... 


David King, Fairfield... 


Reny& Veilleux, Watery 1 


Lewiston 
Lewiston. 


Portland. ‘“ Concentra-, 
ted Extract Lemon. One-| 
half standard strength.’’| 


Daviau RedCross Pharma- 
cy, Waterville. ‘Spirits 
Lemon. Not U. 8. Ei 


R. G. Leighton, Portland.| 
“Rigby Extract of Lem- 
One-half strength.”’ 


John W. Perkins Co., Port- 
| land. “Diaz Essence 
Lemon.“ On carton 


“Below standard.”’ 


G. L. MeCurdy, Waterville. 
“Extract of Lemon. Be- 
low standard in amount 
of oil and alcohol.” 


Schlotterbeck & Foss Co., 
Portland. ‘Hall Brand 

_Extract Lemon. One- 
sixth standard strength.”’ 


e| Thurston & Kingsbury, Ban- 
gor. ‘Daisy Extract 
Lemon. Below standard 
| strength.” 


Cash Market, |Twitchell-Champlin Co. 


Portland. ‘Gilt Edge| 
Brand Lemon. One-fifth 
| standard strength.’’ 

| 


Prepared at 27 & 29 Hamp- 
| den St., Springfield, Mass. 
‘“Webber Brand Below 
Standard Lemon. Con- 
tains 4 minims 60% al- 
cohol.’’ 


of oil. Misbranded 
and adulterated. 


Contained not much 
more than a trace of 
oil. Misbranded. 


Goateteed practically no 
oil. Misbranded and 
adulterated. 


One-fifth standard 
strength. Not prop- 
erly labeled to show 
strength.” 


Two-fifths standard 
strength. Not proper- 
ly labeled to show 
strength. 


Up to claimed strength. 


One-tenth standard 
strength. Not proper- 
ly labeled to show 
strength. 


,|Up to claimed strength. 


|One-fifth standard 


strength. Not BrOper 
ly labeled, to 
strength. 
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Table showing the results of analyses of samples of terpeneless 
(imitation) extract of lemon, purchased in the fall and winter 
of 1915-16. Terpeneless extract of lemon contains not less 
than two-tenths per cent of citral derived from oil of lemon. 
Samples arranged alphabetically by makers. 


rere — SS SSS SS SS 


Sta. i 
No. DEALER AND Town. Maker AND BRAND. RESULTS OF ANALYSIS. 


15610|D. Mousette & Bro., Lew-|Anchor Mills Co., Charles-| Low in citral. 
iston. town, Mass. ‘‘Imperial 
Imitation Lemon Flav- 
oring Compound.”’ 


15608|John J. Dunn, Lewiston. | The C. E. Brewster Co.,| Low in citral. 
15835|Rowe & Bartlett, Spring- | Dover, N. H. “‘Brewster’s 


vale. Terpeneless Extract 
Lemon.”’ 
15807|J. HE. Libby, Portland..... Dolan & Furnival Co.,/Contained very little 


Portland. “‘Doval Brand! citral. 
Imitation FlavorLemon”’ 


15901) David Giroux, Augusta....|The R. T. French Co.,|Low in citral. 
Rochester, N. Y. ‘‘Frenc/h’s 
Terpeneless Extract of| 
Lemon.”’ 


15834|F. Broggi, Sanford........ Henry W. Goodwin & Son,| Very low in citral. 
Springfield, Mass. ‘‘Roy- 
al Star Brand Imitation| 
Lemon Flavoring.’’ 


15943|Wm. Seltzer, Fairfield.....| Purity Drug Co., Lawrence,|Contained very little 
Mass. “Purity Lemon) citral. 
Flavoring Compound.” 


Table showing the resulis of analysis of samples of extract of 
vanilla collected in the fall and winter of 1915-16 and passed 
by the chemists as pure vanilla extracts. Samples arranged 
alphabetically by names of makers. 


Station 
number Maker, Branp, NAME AND ADDRESS OF DEALER, AND REMARKS. 


15825) Allen’s Drug Store. Brunswick, Me. ‘‘H. K. Wampole Extract of Vanilla.” 
Allen’s Drug Store, Brunswick. 


15874| Anchor Mills Co., Charlestown, Mass. ‘‘ Anchor Brand Pure Vanilla Extract,” 
D. A. Wheeler, Sabattus. 


15527| Atlantic Spice Co., Rockland, Me. ‘‘Three Crow Brand Extract Vanilla.’ 
E. H. Allen, Whitefield. 


15664) Atlantic Spice Co., Rockland, Me. ‘‘Three Crow Brand Extract Vanilla.’ 
A. D. Morse, Lewiston. 


15631 |Baker Extract Co., Springfield, Mass. and Portland, Me. ‘‘Baker’s Pure 
Extract Vanilla.’”’ Atwood Market, Lewiston. Rather weak in vanillin.. 


15682| Baker Extract Co., Springfield, Mass. and Portland, Me. ‘‘Baker’s Pure 
Extract Vanilla.” J. W. Blanchette, Lisbon. 
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Extract of Vanilla—Continued. 


Station 
number 


15828 
15897 
15700 
15516 
15560 
15623 
15697 
15577 
15580 
15620 
15532| 


15636 
15822 
15896 


15635 


15824 
15622) 


15966 
15674 
15886 
15862 
15823 
15663 


15946 
15585 


Maker, Branp, Namp anp ADDRESS OF DEALER AND REMARKS. 


Baker Extract Co., Springfield, Mass. and Portland Me. ‘‘Baker’s Pure Ex- 
tract Vanilla.’”’ E. E. Snow, North Berwick. 


Baker Extract Co., Springfield, Mass. and Portland, Me. ‘‘Baker’s Pure 
Extract Vanilla.’’ Worthing & Parmentor, Augusta. 


Baker Extract Co., Springfield, Mass. and Portland, Me. ‘‘Forest City Brand 
Vanilla.” S. A. Walker, Brunswick. Weak in vanillin. 


Joseph Burnett & Co., Boston, Mass. ‘‘Burnett’s Extract of Vanilla.”G. F. 
Rowe, China. 


Joseph Burnett & Co., Boston, Mass. ‘‘Burnett’s Extract of Vanilla.”’ Preble 
Market,. York Village. 


Joseph Burnett & Co., Boston, Mass. ‘‘Burnett’s Extract of Vanilla.’’ D. E. 
Parlin, Lewiston. 


Joseph Burnett & Co., Boston, Mass. ‘“‘Burnett’s Extract of Vanilla.’’ Ton- 
dreau Bros. Co., Brunswick. 


Burroughs Bros. Mfg. Co., Baltimore, Md. ‘‘Burrough’s U. S. P. Flavoring 
Extracts, Tincture Vanilla.’’ Nationale Pharmacie, Lewiston. 


Cook, Everett & Pennell, Portland, Me. ‘‘Concentrated Extract of Vanilla.” 
Franco American Pharmacy, Lewiston. : 


Dill Medicine Co., Norristown, Pa. ‘‘Dill’s Absolutely Pure Extract Vanilla.” 
Oscar Roger, Lewiston. 


Direct Importing Co., Boston, Mass. ‘‘ Benefit Brand Pure Vanilla Extract.” 
E. Douglass, No. Whiteficld. p 


Direct Importing Co., Boston, Mass. ‘Benefit Brand Pure Vanilla Extract.” 
Direct Importing Co., Lewiston. Weak in vanillin. 
D. T. Dougherty, Bath, Me. “Extract Vanilla.’”’ D. T. Dougherty, Bath. 


B. E. Folsom, Augusta, Me. ‘‘Peerless Brand Pure Flavor of Vanilla.’’ B. E. 
Folsom, Augusta. 


Grand Union Tea Co., Brooklyn, N. Y. ‘‘Grand Union Extract Vanilla.”’ 
Grand Union Tea Co., Lewiston. 


A. Hallett & Co., Bath, Mic. ‘‘Extract of Vanilla.’”’ A. Hallett & Co., Bath. 


rank E. Harcis Co., Binghampton, N. Y. ‘‘Good Value Pure Extract Vanilla.” 
E. Janelle & Co., Lewiston. Rather weak in vanillin. 


frank E. Harris Co., Binghampton, N. Y. ‘‘Good Value Pure Extract Vanilla.” 
City Market (Lamara & King), Waterville. 


Ta EH. Harris Co., Binghampton, N. Y. ‘Harris Pure Extract Vanilla.” 
. Smith, Auburn. 


Frank E. Harris Co.,-Binghampton, N. Y. ‘‘Harris Pure Extract Vanilla.” 
J. F. Turner, Augusta. 


HE. Hartshorn & Sons, Boston. ‘‘Hartshorn’s Pure Extract Vanilla.”’. R. W. 
Hill, Gardiner. 


Leonard & Mitchell, Bath, Me. ‘Extract of Vanilla. Non-official.”” Leon- 
ard & Mitchell, Bath. 


TheMohican Co., U. S. A. ‘‘Mohican Pure Extract of Vanilla.’’ The Mohican 
Co., Lewiston. Weak in vanillin. 


John W. Perkins Co., Portland, Me. ‘‘ Pure Vanilla.’”’ Blake Bros., Oakland. 


Riker-Hegerman Co., N. Y. ‘‘Riker’s True Extract Vanilla.’’ Riker-Jaynes 
Co., Lewiston. 
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Extract of Vanilla—Concluded. 


Station 
number} Maker, Branp, NAME AND ADDRESS OF DEALER AND REMARKS. 

15591/C. F. Sauer Co., Richmond, Va. ‘‘Sauer’s Pure Concentrated Extract Vanilla.’’ 
F. B. Ross, Auburn. : 

15665|C. F. Sauer Co., Richmond, Va. ‘‘Sauer’s Pure Concentrated Extract Vanilla.’ 
Walker’s Cash Market, Lewiston. ’ 

15910|C.F. SauerC o., Richmond, Va. ‘‘Sauer’s Pure Concentrated Extract Vanilla.” 
Lashon & Butler, Skowhegan. 

15637|Schlotterbeck & Foss Co., Portland, Me. ‘‘Foss Pure Extract Vanilla.’’ Ash 
Street Market, Lewiston. j : 

15660|Schlotterbeck & Foss Co., Portland, Me. ‘‘Foss Pure Extract Vanilla.’”’ Brann’s 
Market, Gardiner. 

15809 Coe G oe Co., Portland, Me. ‘“Shaw’s Vanilla.”’ Geo. C. Shaw Co., 

ortland. 

15587|Samuel B. Smith, Lewiston, Me. ‘‘Extract of Vanilla.’’ Samuel B. Smith, 
Lewiston. 

15691|Stickney & Poor Spice Co., Boston, Mass. ‘“‘Stickney & Poor’s Pure Vanilla 
Extract.”’ W. F. McFadden, Brunswick. 

15819)L. B. Swett Co., Bath. ‘‘Extract of Vanilla.” L. B. Swett Co., Bath. 

15858|Thurston & Kingsbury, Bangor, Me. “T. & K Extract Vanilla.’”” Webber & 
Hewett Co., Hallowell. 

15877|Thurston & Kingsbury, Bangor, Me. ‘‘T. & K. Extract Vanilla.” Bearce & 
Jones, Augusta. 

11805)/Toiletine Co., Greenfield, Mass. ‘‘Miner’s Pure Extract Vanilla.’’ “Corre- 
spondent’s sample. Vanillin about half what it should be. 

11830|Toiletine Co., Greenfield, Mass. ‘‘Miner’s Pure Extract Vanilla.’’ Corre 
spondent’s sample. 3 

15968|Twitchell-Champlin Co., Portland, Me. ‘‘Hatchet Brand Vanilla.’”’ Gould’ 
Cash Market, Waterville. ; 

15906| Van Duzer Extract Co., New York. ‘‘ Van Duzer’s Standard Quality Vanilla.” 
Parker & Nay, Skowhegan. 

15970\Van Duzer Extract Co., New York. ‘‘ Van Duzer’s Standard Quality Vanilla.” 
E. L. Craig, Waterville. Rather weak. 

15821)Webber’s Drug Store, Bath,-Me. ‘‘Extract of Vanilla.’’ Webber’s Drug 
Store, Bath. Rather weak. 

15899'C. A. Weston Co., Portland, Me. ‘‘Solar Brand Vanilla Extract.” O. J. 
Cote, Augusta. Rather weak. 

15963\C. A. Weston Co., Portland, Me. “Solar Brand Vanilla Extract.’’ Charles 
Pomerleau, Waterville. ; i 

15593/R. C. Williams & Co., New York. ‘‘Robin Hood Pure Flavoring Extract 
Vanilla.’”’ O. F. Holmes, Auburn. 

15820|Lewis E. Wilson, Bath, Me. ‘‘Extract Vanilla.’’ Lewis E. Wilson, Bath. 
Rather weak. 

15522) Nathan Wood & Son, Portland, Me. ‘‘Wood’s Extract of Vanilla.’”’ Kennebec 
Grain & Provision Co., Week’s Mills. 

15684|Worth Extract Co., New York. ‘‘Worth’s Pure Flavoring Extract Vanilla.” 
Fred Harding, Lisbon Falls. 

15810\‘‘Pure Extract of Vanilla made at 428 & 4380 Fore St., Portland.”” Geo. 


C. Shaw Co., Portland. 
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Table giving a list of the brands of imitation vanilla flavors 
collected by the mspectors in the fall and winter of 1915-16 
and examined and passed by the chemists as being properly 
branded. Samples arranged alphabetically by names of 
makers. 

sees Maker, BRAND, Nia AND ADDRESS OF DEALER AND REMARKS. 


15613) Anchor Mills Co., Charlestown, Mass. ‘“‘Imperial Imitation Vanilla and Tonka 


Flavoring Compound. Colored.’’ A. T. Reny, Lewiston. 


11288 Baker Chemical Co., Auburn, Me. ‘‘ Baker’s Concentrated Compound Flavors 


Vanilla.’’ Correspondent’s sample. This compound is about ten times as 
strong as an ordinary imitation vanilla extract. 


15603|Bay State Specialty Co., Boston, Mass. “‘ Bay State Brand Vanilla Flavor 


Compound.’”’ Rose Rubin, Auburn. 


15964|Dolan & Furnival Co., Portland, Me. ‘‘McAndrews Brand Imitation Vanilla 


Flavor.’’ Silver Bros., Waterville. 


15517| Kimball Bros. & Co., Enosburg Falls, Vt. ‘‘Kimball’s Pure Gold Vanilla” & 


Tonka Flavor.”’ Kitchin & Clark, Palermo. 


15925) Kimball Bros. & Co., Enosburg Falls, Vt., “‘Kimball’s Pure Gold Compound 


15528 


Vanilla. Colored.’’ W. C. Remick, Springvale. 


Kimball Bros. & Co., Enosburg Falls, Vt. ‘‘Kimball’s Vanilla Flavor Substi- 
tute.’’ CC. I. York, Windsor. 


15808/R. G. Leighton, Portland, Me. ‘‘Leighton’s Extract Vanilla and Vanillin.”’ 


J. E. Libby, Portland. 


15890)R. G. Leighton, Portland, Me. ‘‘Leighton’s Extract Vanilla and Vanillin.”’ 


W. H. Bruce Concern, Augusta. 


15805|/R. G. Leighton, Portland, Me. “Rigby Imitation Vanilla.” Congress Meat 


Market, Portland. 


16234|The W. T. Rawleigh Medical Co., Freeport, Ill. “Rawleigh’s Compound 


Extract of Vanilla, Vanillin and Coumarin.’’ W. L. Helms, Hallowell. 


11803)F. C. Tibbetts Mercantile Co., Portland, Me. “F.C. T. Brand Vanillin Flavor.”’ 


11687 


C. E. Mack, Portland. 


F. C. Tibbetts Mereantile Co., Portland, Me. ‘“‘Vanill S-ent-S.’’ Correspond- 
ent’s sample. Not properly labeled to show that it is an imitation. 


11802|F. C. Tibbetts Mercantile Co., Portland, Me. ‘‘ Vanill S-ent-S.’’ Correspond- 


ent’s sample. Not properly labeled to show that it is an imitation. 


STATEMENT BY THE EXECUTIVE OF THE LAW. 


A. M. G. Sout, Cuitr Bureau or INSPECTIONS. 


In the late summer and early fall of 1915, about three hun- 
dred and twenty samples of flavoring extracts were ccllected ; 
the results of the analyses of these samples are contained in the 


preced 


ing pages. 


An attempt was made to secure from the dealers goods mant- 
factured within the State as well as the products of manufact- 
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urers located outside the State; we also endeavored to secure 
from the various druggists products of their own manufacture. 
Not only the pure vanilla and other flavors were obtained, but 
several of the imitations were found; in a very few cases the 
necessary branding indicated that it was an imitation product 
but quite frequently—probably due to the fact that they were 
old goods—the results of the analyses showed them to be a 
rather inferior product. 

The newest phase of this statute, and one that has been treate 
up to the time of taking these samples, in an entirely educational 
way, is the Net Weight Law; the opportunity has now been 
given to judge how generally this statute is being complie1 
with, and the results of these collections—giving an opportunity 
to note the labels and the particular language used, also to test 
the truth of the statements regarding the quantity of the con- 
tents—have been particularly gratifying. This requirement, 
which is found in section 23, under chapter 119 of the Public 
Laws of 1911, that the quantity of the contents be placed on al! 
packages of food sold for more than five cents, has been almost 
universally complied with; in a few instances it has been 
proven, when an explanation for such violation has been asked 
for, that the goods were old or on hand prior to the time when 
the law went into effect. . 

It seems necessary to call attention particularly to a case of 
misbranding, where the carton is labeled plainly with the words 
“Extract of Vanilla” and with smaller type the language indicat- 
ing that Vanillin colored with caramel had been added, On the 
other side appears the words “Extract of Vanilla” and also the 
word “Vanillin” in type nearly as large, while on the bottle the 
label shows the words “Vanilla” and “Vanillin colored with 
caramel”, the words “Vanillin colored with caramel” in much 
smaller type. This case, together with a few others that require 
investigation, are still pending and are unsettled. 
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SEAS \OVSPERS, AND VSCALEORS 


The Commissioner of Agriculture is the executive of the law 
regulating the sale of foods in Maine. It is the duty of the 
Director of the Maine Agricultural Experiment Station to 
make the analyses of the samples collected by the Commissioner, 
and to publish the results of the analyses together with the 
names of the persons from whom the samples were obtained, 
and such additional information as may seem advisable. 


Note. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Inspections, Department of Agriculture, 
Augusta, Maine. 
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Table showing results of examination of samfles of opened 
clams purchased in the fall and winter of 1915-16, arranged 


alphabetically by towns. 


1916, 


Station 
number. 


Town AND DEALER. 


16292] Augusta. 
16297) Augusta. 
16300) Augusta. 
16298| Augusta. 
16294| Augusta. 
16295) Augusta. 
16424) Augusta. 
16425) Augusta. 
16301} Augusta. 
16047] Bangor. 
16044) Bangor. 
16281! Bangor. 
16045] Bangor. 
16046) Bangor. 
16303) Belfast. 


Results of Examination. 


W. 4H. Bruce Concern......... 
Capitol Fish Market.......... 
Geo. D. Haskell & Son........ 
Wis WM IMGyobbrbe os gage uedb sae 


Jones’ Sanitary Market........ 
‘Wentworth’s Market.......... 
Jb Menmetityy.. 40 Gi deren are eich oes 
16277| Biddeford. 
16272| Biddeford. 
16269) Biddeford. 
16274| Biddeford. 
16275) Biddeford. 


Andrews & Horigan Co...... 
Bibeauv Brose weet 
Joseph Carrier.............. 
JePiGartlandsssnensre ore 
Jb Gartlanderee meen crorie 


16276|Biddeford. J. P. Gartland.............. 
16279|Biddeford. G. A. Young............... 
16359|Dover. S. Norton..................-+. 


16307| Fairfield. 
16286) Gardiner. 
16288) Gardiner. 
16287) Gardiner. 
16290! Gardiner. 
16289) Gardiner. 


16291] Hallowell. 
16293) Hallowell. 


16125) Lewiston. 


Geo: NeSnelle nas aioe ecm ee 


A. W. Cunningham & Co..... 
Manson’s Market............ 
Paine & Quinn.............. 
AVA MS DCA ox tars airveies ele ease 
The Mohican Co............. 


Liquids too aigh. Solids too low. 
Liquids slightly high. 
Liquids too high. Solids too low. 


Solids too low. Liquids slightly high. 
Solids too low. Liquids slightly high. 


Liquids too high. Solids too low. 
Liquids too high. Solids too low. 
Lawful. 
Liquids too high. Solids too low. 
Lawful. 


Lawful. 


Solids too low. Liquids slightly high. 
Solids too low. Liquids slightly high. 


Lawf ul. 
Lawful. 


Liquids too high. Solids too low. 


Solids too low. Liquids slightly high. 


Liquids too high. Solids too low. 
Solids too low. 
Solids too low: 
Lawful. 

Lawful. 

Liquids too high. Solids too low. 
Liquids too high. 

Lawful. 

Solids too low. 

Solids too low. 

Lawful. 

Lawful. 

Solids too low. 

Solids too low. 


Liquids too high. Solids too low. 


: 
| 
q 
. 
. 
d 
q 
; 
d 
4 
‘ 
: 
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CLAM S—CONTINUED. 


Town AND DEALER. 


Resuits of Examination. 


16356 
14323 
16282 
16283 
16285 
14321 
14322 
16284 


16166 


Newport. H.H. Rich........ BRE tec siee Liquids too high. Solids slightly low. 

Old Orchard. Lewis & Milliken......... Liquids too high. Solids too low. 

Pinesbomt.) Leavitt Brosi.- =... sos o.6ss Liquids slightly high. 

Pine Point. Teavitt Bros............... Solids too low. 

Pine Point. / Leavitt Bros......0......... Liquids too high. Solids too low. 

Pine Point. G. T. Seavey.............. Liquids too high. Solids too low. 

mepeoimte  skillingss-..2 a..6622 oS oes Liquids too high. Solids too low. 

Rimepeomp.) I. BiSnow.. s2. s-c6 se. 4 cc Liquids too high. Solids too low. 

Portland. Brown & Bishop.............. Liquids too high. Solids too low. 
Bivona We IGG Non craoussooos Solids too low. Liquids slightly high. 


16206) Portland. 
16170)Portland. 
15975)Portland. 
16213) Portland. 


Lyman B. Chipman 
Wane Macretteste sro: se cutee 
Edward Doughty 


Lawful. 
Solids slightly low. 
Solids slightly low. 


MoO daeornanden Bei©. Dyers fon. sas ess aes Lawful. 
tGZO IRortianda Ft @. Dyer. = oli ioe ee Solids too low. 
NGZUU Portland Ele ©. Dyer. oo cee ane «dase Solids too low. 
4 16212|Portland. H.C. Dyer..........-..0+-+. Liquids too high. Solids too-low. 
e204 Portlands) H.C! oDyer. .: icc. ss we ee Lawful. 
HeZwoibontande: fu. Dyer. .i.s% ss. ie. se crdee Liquids too high. Solids too low. 
WEZNG Portland.) B.C. Dyere.cs ccs eee ee et Liquids too high. Solids too low. 
16230|Portland. Joseph E. Farr............... Lawful. 
16175|Portland. M. B. Greenleaf & Son........ Lawful. 
16167|Portland. Gribben Bros................ Lawful. 
16169)\Portland.. T. W. Holding............... Solids too low. 
16176|Portland. Johnson Bros................ Solids slightly low. 
(4437 Portland.) H.-. andry }.::2. 0.0.6... 5. Solids slightly low. 
16168|Portland. A. R. Littlejohn Fish Market. .|Lawful. 
15980)Portland. J. H. MecDonald............. Liquids too high. Solids too low. 
16979\Portland. J. H. McDonald............. Solids too low. 
16220|Portland. J. H. McDonald............. Solids too low. Liquids slightly high. 
16221/Portland. J.H. McDonald............. Solids too low. 
16222|Portland. J. H. McDonald............. Lawful. 
16223|Portland. J. H. McDonald............. Solids too low. 
16224|Portland. J. H. McDonald.....-........ Solids too low, 
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44 1916, 
CLAMS—ConcLupep. 
a5 
23 TOWN AND DEALER. Results of Examination. 
~~ 
nA 


16209) Portland. 
16164] Portland. 
14181) Portland. 
16171) Portland. 
16208) Portland. 
16165/ Portland. 
16173) Portland. 
16217) Portland. 
14260) Rockland. 
14257| Rockland. 
16227/Rumford. 
14351|Searboro. 
14352|Scarboro. 


S. Meserve......... 


Geo. C. Shaw Co.... 
Geo. C. Shaw Co.... 


Vickerson Bros..... 


16260 Sanford. D. O. Forbes........ 
16258 Sanford. Quality Market, J. M. McCarty 
Pitts. pre te 
City Market Co... 
Knowlton & Russell......... 


16264 Springvale. 
16309 Waterville. 
16311)Watervyille. 
16310 Waterville. 
14324 Westbrook. 


Davis & Whitney. 


Munjoy Fish Market 


S. A. Skillings...... 


F. H. Whitney...... 
Benj. Ames........ 
Phillip Thomas..... 

HK. J. Roderick & Co. 

Leavitt Bros........ 


John Meserve...... 


Maine Central Market....... 


‘ |Solids too low. 


Liquids too isan Solids too low. 
Solids too low. 

Liquids too high. Solids too low. 
Liquids slightly high. 
Solids slightly low. 

Solids slightly low. 
Liquids too high. Solids too low. 
Lawful. 

Liquids too high. Solids too low. 
Liquids slightly high. 

Solids too low. 

Lawful. 

Lawful. 

Lawful. 

Solids too low. 

Lawful. 

Liquids too high. Solids too low. 
Solids too low. Liquids slightly high. 
Liquids too bigh.* 


Lawful. 


Table showing results of examination of samples of scallops 
purchased im the fall and winter of 1015-16, arranged 


Iphabetically by towns. 


. 


Town AND DEALER. 


Station 
number 


Results of Examination. 


16271|Biddeford. Bibeau Bros....... 
15976) Portland. W. L. Daggett. . sea 
15978)|Portland. J. H. McDonald.... 


16219|Portland. J. H. McDonald... . 


Lawful. 
Lawful. 
Lawful. 


Solids too low. 


tl aati 
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Table showing the results of examination of samples of oysters 
purchased in the full and winter of 1915-16, arranged alpha- 


betically by towns. 


Results of Examination. 


Town AND DEALER. 


16299) Augusta. 
16296! Augusta. 
16179| Bangor. 

16278 
16270 
14177 
16268 
14178 
16273 
16280 
16134 
16135 
16308 
16267 
16355 
14142 
14138 
16207 
14145 
14140 
14156 
14154 
14150 
14139 
14152 
14155 
14141 
14144 
14157 
14147 
14137 
14151 


Eastport. 
Eastport. 
Fairfield. 
Livermore 
Newport. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 


M. M. Medini 
J. F. Turner 


-Alfred Jones’ Soms............. 
Biddeford. 
Biddeford. 
Biddeford. 
Biddeford. 
Biddeford. 
Biddeford. 
Biddeford. 


Andrews & Horigan Co 


Bibeau Bros 


Joseph A. Carrier. ....:..... 
Joseph A. Carrier 
Gartland & Dunn 


J. P. Gartland 


John F. Hannaway.......... 
Gove’s Cash Grocery 
Pike & Kilby 
W. W. Nye & Co 
Falls. Frank C. Hurlbert 
EDEL ORIG cen eee capstan te ua one 
ep IVA Te iyas ope sg Piasra er iauersie ie 
Brown & Bishop Co, 
Brown & Bishop Co 


Lyman B. Chipman.......... 
Congress Market............. 
W. L. Daggett & Co 
Doughty & Jewett 
Gem Fish Market 


Gribben Bros 


Jamilton Bros 
R. D. Hamilton & Co......... 
Abner L. Littlejohn 


Chauncey Lombard 
James H. McDonald 
ep AtsVICLCIET. ~, ci tran go iometyers ets 
Munjoy Fish Market... 
Fred E. Peterson 


Lawful. 
|Solids too low. 


Solids too low. 


|Lawful. 
\Lawful. 
\Solids too low. 
Lawful. 
ISolids too low. 
Solids too low. 


Lawful. 


Lawful. 
Lawful. 
Solids too low. 
Lawful. 
Lawful. 
Lawful. 
Lawful. 
Lawful. 
Solids too low. 


Lawful. 
Lawful. 


Lawful. 
Lawful. 
Lawful. 


Lawful. 


Solids too low. 


Lignite dam Gai 


Solids slightly low. 
Liquids too high. Solids too low. 


Liquids slightly high. 


‘Solids slightly low. 


Solids too low. 


Liquids too high. 


Solids slightly low. 


Quality Market, J. M. McCarty 
James P. Vallely 


16259|Sanford. 
16257|Sanford. 
16261|Springvale. TD. H. Johnson 


Pelletier Bros 
H. Pitts 


16265|Springvale. 
16263)|Springvale. 
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25 ae : War 
39 OWN AND DEALER. | Result of Examination. 
= A | 

14146|Portland. Geo. C. Shaw Co............. |Solids too low. 
14182|Portland. Geo. C. Shaw Co...........-- Solids slightly low. 
14143|Portland. Sullivan & Osgood........... Lawful. 
14136]Portland. Frank Thorndike............. Solids slightly low. 
14149|Portland. Charles H. Vose............. Lawful. 

16174| Portland. Charles H. Vose............. Solids slightly low. 
16218)Portland. F.H. Whitney....... tees . «| Lawful. 

14153|Portland. W. L. Wilson Co............. Lawful. 

14259|/Rockland. Benj. Ames................. Solids too low. 
14258|Rockland. Hart & Merritt............. Lawful 

16228|Rumford. Dorion’s Cash Market........ Lawful 

16229|Rumford. J. A. Garneau & Co.......... Lawful. 

16225|Rumford. Arthur Gauthier & Son....... Lawful. 

16226|Rumford. Oxford Co. Cooperative Ass’n.|Lawful. 

14179|Saco. | EIS) Wallaces) 422202. eae ose s- Solids too low. 

14379|Saco. F.§S. Wallace.................... Liquids too high. 
14180|Saco. E. K. Weymouth................ Lawful. ey 
16256|Sanford. Lizotte & Caron Co........... Lawful. 


Liquids too high. Solids too low. 
Solids too lew. 

Solids too low. 

Lawful. 


Lawful. - 


16262|Springvale. H. P. Webber 


Liquids too high. Solids too low. 


Tue NUTRITIVE VALUE OF SHELLFISH. 


In a general way, a pint and a half of oysters from which 
the liquids have been drained contain about the same quantity 


of actual nutritive substance as a 


quart of milk, a pound of 


very lean beef, a pound and a half of fresh codfish, or two- 


thirds of a pound of bread. While 
ment in those different quantities 


very nearly the same, their quality is widely different. 


very lean meat of codfish consists 


the weights of actual nutri- 
of these food materials is 
The 


mostly of protein or flesh 
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formers—the substances which make blood, muscles, tendons, 
bone, brain and other nitrogenous tissues. A pound of bread 
contains considerably less of these and consists largely of starch 
with a little fat and other compounds which serve the body as 
fuel and supply heat and muscular power. The nutritive sub- 
stance of oysters contains considerable of both the flesh form- 
ing and the more especially heat and force forming ingredients, 
and perhaps comes nearer to milk than almost any other com- 
mon food materials as regards the relative proportion of nutri- 
ents. The food value of equal we'ghts of milk and oysters—that 
is their value for supplying the body with materials to build up 


‘its parts, repair its waste and furnish it with heat and energy,— 


are in approximately the ratio of 4 to 3. The solid portion of 
oysters, opened fresh from salt water beds and drained from 
adhering liquids, will carry in the neighborhood of 18 per cent 
of dry solids, about one-half of which is protein, one-third 
carbohydrates, and one-sixth fat. Clams opened in the same 
way will carry at least 20 per cent of dry solids, and the solids 
of clams will contain relatively more protein and less carbohy- 
drates and fat than oysters. Fresh opened scallops that are not 
washed in fresh water will carry not less than 22 per cent of 
solids. Practically two-thirds of this is protein, and the re- 
mainder is mostly carbohydrates and ash. There is practically 
no fat in scallops. 


EFFECT OF PLACING SHELLFISH IN FRESH WATER. 


It was long a practice to take oysters from the bed in the 
open sea in which they grew and place them in brackish water 
before opening or sending them to market. This so-called 
“floating” was referred to by the oyster men as a fattening 
process. An oyster that does not look at all plump when taken 
from its salt water bed will, if placed in brackish water, in the 
course of 24 to 48 hours increase very much in size and in 
plumpness. This also happens in the case of opened oysters 
that are taken directly from salt water beds and put into fresh 
water. The same is also true of clams and, to quite an extent, 
of scallops. 

Explanation of what takes place is very simple. If one were 
to partly fill a bladder with sea water and immerse it in fresh 
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water, by physical laws the water that is inside of the bladder 
carrying salt will diffuse through the walls of the bladder and 
fresh water from outside will also penetrate to the interior. 
This motion, due to osmosis, will be more rapidly in than out. 
That is, the crystalline substance will not go through the walls 
as rapidly as will the water. The result will be that in a short 
time the bladder becomes inflated (made plump) and this is 
precisely what happens when shellfish are taken from salt water 
beds and placed in fresh water. 

The writer, when associated with the late Doctor Atwater, 
some thirty years ago investigated the effect of “floating” upon 
the chemical composition of oysters. It was found that so far: 
as the effect of “floating” upon the nutritive value of the oysters 
was concerned, that while there is an increase in bulk and 
weight there is no corresponding gain, but rather a slight loss, 
of nutrients. A given weight of the solids from floated oysters 
will have considerably less nutritive value than the same oysters 
had before being thus treated. 

Since the enforcement of the Federal Food Law, oysters have 
been put upon the markets without being “floated” and will for 
the most part carry not less than 16 per cent of dry solids. 

The methods of handling clams in Maine have been discussed 
in this series before. Many of the clams offered in the market 
contain but a little more than half the nutritive value that they 
should, because of their having been placed in fresh water. 
Something of the same thing is the case with scallops. 

The oyster situation has been regulated from the outside. 
It is necessary for the State authorities to endeavor to correct 
the abuses on clams and scallops within the State. As stated 
by the executive of the law in this number of Official Inspections, 
they are making every effort to bring it about that clams shall 


-be sold as they come from the beds without being diluted with 


water. 

While the nutritive value of these materials is not particu- 
larly great, the difference in nutritive value between floated 
and unfloated shellfish is very marked. Immersing clams in 
fresh water and soaking opened scallops in. fresh water has the 
same effect upon the solid portions that the addition of water 
has to milk. The nutritive value is lessened and the purchaser 
pays a food price for the added water. 
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pee ViEN BY 2TeB EXECUTIVE OF THE LAW. 


A. M. G. SouLe, Curer, BurEAU oF INSPECTIONS. 


Ever since the inauguration of the pure food law, the subject 
of regulating the sale of oysters, clams and scallops has 
demanded considerable attention and, during the last season, 
rather an unusual effort has been made to remedy the conditions 
as evidenced by the tabulations reporting the analyses of the 
samples collected, employing the usual methods of education, 
moral suasion and finally—in a few instances—prosecution. 

Generally speaking, the oyster situation is greatly improved 
and in only a very few instances has it been noted that scallops 
were being sold in serious violation of the law, but in the sale of 
clams we have detected numerous cases of adulteration and it is 
to be greatly regretted that the sale of this commodity seems 
extremely hard to regulate; the statute employed for such regu- 
laticn is found in section eleven of P. L., 1911, chapter 119, and 
reads: 

“For the purpose of this act an article shall be deemed to be 
adulterated, in the case of food, if any substance has been mixed 
and packed with it so as to reduce or lower or injuriously 
affect its quality and strength.” 

It is generally well known by clam diggers and dealers that 
if clams are allowed to remain—if only for a few hours—in 
fresh water they will become considerably swollen and _ their 
quality impaired, as soaking clams—as well as oysters—in fresh 
water makes them plumper and larger, increases them in weight 
and size and, therefore, the profits of the dealer, but does not 
add to the value as a food product; and at their best, without 
adulteration, clams as a nourishing food cannot be considered of 
any very great importance and should be regarded as a condi- 
mental substance. ! 

The principle of this process of floating or soaking is that a 
soft substance like a clam, having in its composition a mineral 
salt, when brought in contact with fresh water a process of dif- 
fusion takes place whereby water passes through the cell walls, 
enters the cells of the clam and the mineral substance is forced 
out, consequently the increased weight and size by the addition 
of water at the expense of the natural flavor. By the laboratory 
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methods of analysis, it is not at all difficult to ascertain whether 
clams have been soaked or not, and clams opened under proper 
conditions, washed but not soaked, show an analysis of free 
liquids not more than 10% and total solids not less than 18%. 
A typical example of an analysis for a sample, purchased at a 
Portland market, which was properly shucked and washed with- 
out soaking showed free liquids 6.45 and total solids 21.76. 

During the past season, as soon as a general sampling of clams 
was commenced and the reports of analyses returned, it became 
apparent that the method of dispensing clams needed more 
thorough investigation and an attempt was made to determine 
the source of such supply and from what source this food 
product was being supplied in its greatest quantity. An attempt 
was also made to visit and inspect the premises of the whole- 
sale dealers and definitely determine their methods of shucking 
and preparing their product for market. As a result a very 
good idea of the proportions of the clam industry in this state 
and the statistics concerning it have been gathered. It was 
found that during the past winter from Pine Point in the town 
of Scarboro aside from the clams that were dug in that vicinity, 
approximately five thousand barrels of clams in the shell were 
received from points east, covering a territory as far as Saint 
Andrews, N. B. These clams, when received in Pine Point, 
were shucked by the dealers there and shipped to both intra and 
interstate points, and the examination of the freight records 
shows that the cities of Boston, Lowell, Worcester, Lawrence 
and Lynn, in Massachusetts, Manchester, N. H. and Providence, 
R. L, were supplied extensively by dealers in this place. It 
was also learned that the cities of the Kennebec valley in the 
State of Maine and other cities of the state were being supplied 
from this source. It was learned that clams were also being 
supplied in considerable quantity from Sorrento, Chebeague and 
other islands in Portland Harbor, through the wholesalers in 
Portland, and in small quantities from the vicinity of Popham, 
Bay Point, Friendship and Medomack. 

In the course of inspection a few cases have been reported 
where the dealers in direct violation of the food standards have 
been found offering for sale clams with a piece of ice in the 
container and in direct contact with the clams; in all instances 
the offenders have been cited to hearings and the cases settled ; 


Sees 


F 
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cases of this nature, however, have not been frequent and early 
in the investigation it was definitely decided that the retailers 
were not wholly to blame and that evidently the clams were 
being adulterated in the hands of the wholesalers. Accordingly, 
charges were brought against wholesale dealers, not only as a 
result of the analyses of samples cbtained from their places of 
business and actual observation of their methods, but for vio- 
lations based upon the analyses of other samples taken from 
retailers who had been supplied ‘by these wholesa'e dealers and 
to which sources the deficient samples were traced. As a result, 
two large wholesale concerns were fined for such violations; a 
third concern doing a wholesale business was taken to court 
and a fine with costs imposed, which was appealed. This case 
was brought in the Portland muncipal court and appealed to the 
May term of the superior court for Cumberland county but, 
owing to the congestion of business, it was continued to the 
September term and will probably be tried at that time. 

By virtue of the authority as collaborating official for the 
Federal Department and with knowledge that the Federal statute 
was being violated in shipping adulterated clams to interstate 
points, the matter was communicated to the Federal authorities 
at the nearest laboratory in Boston and as a result the offending 
wholesalers were cited to hearing. 

In the settlement of the cases of violations and for the infor- 
mation of the public, the following standards for shell fish have 
been given; these standards are available for distribution upon 
application to this Bureau: 


MAINE DEPARTMENT OF AGRICULTURE, 
BurREAU oF INSPECTION. 
REGULATORY ANNOUNCEMENT No. 130. 
STANDARDS FOR SHELL FisH. 


Authority for making rules governing the sale of any article 
of food is given in a section of the statute quoted below: 

“Chapter 119, P. L. tort (As amended by P. L. 1913, chap- 
ter 140.) Section 13: The commissioner of agriculture shall 
make unform rules and regulations for carrying out the pro- 
visions of this act. The said commissioner may also fix stand- 
ards of purity, quality or strength when such standards are not 
specified or fixed by law and shall publish them together with 
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such other information concerning articles of food as he may 


deem to be of public benefit.” 

Therefore, the following standards regulating the sale of shell 
fish have been made and will be enforced: 

OPENED SHELL FISH, to be legally sold, must be from 
unpolluted beds, opened, packed and shipped under sanitary con- 
ditions, in sanitary containers, without the addition of water or 
direct contact with ice. 

It AS LO VBE UNDERSTOOD: that OPENED Sivan 
FISH shall include clams, oysters, scallops, mussels, etc. 

OPENED CLAMS must be sold drained, without any sur- 
plus liquid. 

CLAMS THAT ARE OPENED RAW must be taeined and, 
if washing is necessary, the clams should not be allowed to 
stand in water for more than five minutes. 

IPE ISS DESIRABLE_1© HEAT EE CANES tberone 
opening, emersion in hot water is permitted; then they may 
immediately be put into cold water, but not allowed to stand for 
any length of time. Clams should then be opened, drained and 
handled exactly the same as raw opened clams. 

NATURAL CLAM LIQUID or juice must be sold as such, 
but cannot be mixed with opened clams and the mixture, sold 
as clams. 

A. M. G. Sours, 
Chief, Bureau of Inspection. 


With the possibilities for adulteration, the regulation of the 
sale of this commodity—even though a small item of our food 
supply—seems a subject worthy of consideration in order that 
the public may be safe-guarded. It is earnestly hoped that the 
conditions which have been brought to our attention by this 
investigation during the past season may be pen neynes reme- 
died. 
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COMMERCIAL FEEDING STUFFS, 1015-6. 
Cuas. D. Woops. 


The Commissioner of Agriculture is the executive of the law 
regulating the sale of feeding stuffs in Maine. It is the duty 
of the Director of the Maine Agricultural Experiment Station 
to make the analyses of the samples collected by the Commis- 
sioner, and to publish the results of the analyses together with 
the names of the persons from whom the samples were ob- 
tained, and such additional information as may seem advisable. 


Note. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Inspections, Department of Agriculture, 
Augusta, Maine. 
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The following pages contain the description of all the feeding stuffs 
that were registered in Maine during the year beginning July 1, 1915, 
and ending with June 30, 1916. The results of the analyses of the 675 
samples collected by the inspectors and sent in to the Station by cor- 
respondents since the publication of Official Inspections 72 and up to 
July 1, 1916, are here reported. 

The description of classes of feeding stuffs, the terms of the law 
the reasons for not printing the numerical results of the analyses, and 
other notes were given quite fully in Official Inspections 72 and are not 
repeated here. The reference list that follows will make it easy for 
the reader to find any class of feed. Under each class the different 
brands are arranged alphabetically by makers’ names. 

The user of feeding stuffs should bear in mind that the only analysis 
that he can safely go by is that of the guaranty on the label of the 
feed that he proposes to buy. The object of collecting and analyzing 
samples is to make it as sure as possible that he will get the guaranteed 
analysis. 


REFERENCE LIST OF FEEDING STUFFS IN 1ors-16. 


PAG: 

Cottonseed by-products. : 

Cottonseed: “miéals- oo. Ne a noma Pe ee ee 55 

Cottonseed’ feeds ui. ania ce eee 50 
Flax seed by-products. 

DINSee de Meal seule er ane oe eee ae ees oh eee Soe GO) 
Starch factory and similar by-products. 

Gluten “feeds: and-imealsi< sos cima eee ce wns ee ee ee Of 

Corn -oilizcake meals = ah Sarees ee ee ts deca 62 
Brewery and distillery by-products. 

Brewers scans and wdistillersmctatice acer eee ee ee 02 
Sugar-beet by-products. 

Dried beet: pulpy ise cose saint er ake ego ol eee 63 
Wheat by-products. ; 

Bran, middlings, mixed feed, red dog flour.............-. 63 

Ndulterated= wheat teedSaeq nee seee ene ea oe oe ere 04 
Gorn) ands oats eround: tovetherte- moe. ace a eee 95 
IS lesconun hie 1200 Seamnooted Memiennys Che AE Mc woe on baste o nc < 97 
Heeds utilizine corm and oat by-prodiicts.;..2-.----.--- =e. - eee 98 
Molasses feeds. 

Molasses feeds, protein under 15 per cemt................ 105 

Molasses feeds, protein over 15 per cent.......:.......... 107 
Miscellaneous compounded feeds. ; 

Wath proteim over 15 per Cents... 9. sae jon to - i LOS 
Compounded poultry feeds.......--.-.-.--s eee reece eee Teed: 
UN chain iileei ls ket eee RES Ee Ange Los Demr noes Meno beeen td.o 5 132 


Driediancateanda tisiunwaSteSpemmae err rer er ny rica «ie BS 


OFFICIAL INSPECTIONS 79. 55 


examination 


Table showing registrations of feeding stuffs and results of 


of samples. 


COTTON SEED MEALS. 


Branp, MAKER AND GUARANTIES. 


RESULTS OF EXAMINATION. 


Dove Brand Prime Cotton Seed Meal. F.|The three dealers’ samples were all mate- 


W. Brode & Co., Memphis, Tenn. Cotton 
seed. Contains not more than 10 per cent. 
erude fiber, and not less than 6 per cent. fat 
and 38.63 per cent. protein. Registered in 
1915 and 1916. 


Owl Brand Cotton Seed Meal. F. W. Brode 


& Co., Memphis, Tenn. Cotton seed. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6 per cent. fat and 
41 per cent. protein. Registered in 1915 
and 1916. 


“Buckeye”’ Prime Cotton Seed Meal. Buck- 


eye Cotton Oil Co., Cincinnati, O. Manu- 


_ factured from cotton seed only. Contains 


not more than 12 per cent. crude fiber, and 
not less than 6 per cent. fat and 38.62 per 
cent. protein. Registered in 1915 and 1916. 


“Buckeye” Prime Cotton Seed Meal(41%). 


Buckeye Cotton Oil Co., Cincinnati, O 
Manufactured from cotton seed only. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6.5 per cent. fat 
and 41 per cent. protein. Registered in 
1915. Not registered in 1916. 


Single Hump Camel Brand. C. L. Camp- 


bell & Co., Little Rock, Ark. Cotton seed 
meal with such portion of the fibre or hull 
and oilas may he left in the ordinary course 
of manufacture. Contains not more than 
12 per cent. crude fiber, and not less than 6 
per cent. fat and 38.5 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Good Luck Brand Cotton Seed Meal. S. P. 


Davis, Little Rock, Ark. Made from de- 
corticated cotton seed. Contains not more 
than 9 per cent. crude fiber, and not less 
than 6 per cent. fat and 41 per cent pro- 
tein, (1915 certificate gives 7 per cent. as 
en fat.) Registered in 1915 and 


Veribest Brand Cotton Seed Meai. S. P. 


Davis, Little Rock, Ark. Made from de- 
corticated cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 6 per cent. fat and 38.5 per cent. pro- 
tein. (1915 certificate gives 12 per cent. as 
en fiber.) Registered in 1915 and 


tially below in protein. Five of the six 
official samples were seriously below in 
protein, and seriously high in fiber. The 
other official sample was practically up 
to guaranty in protein. 


Of thirty-two dealers’ samples six were up 
to and above the minimum guaranty of 
protein; nine were within 1 per cent. of 
the guaranteed protein; ten were within 
2 per cent. of the guaranteed protein; 
and seven were from 3 to 4 per cent. be- 
low the guaranteed protein. Of the 29 
official samples, 7 were up to or above the 
minimum protein; 6 samples were within 
1 per cent. of the claimed protein; 7 
samples were within 2 per cent. of the 
claimed protein; and 5 samples were 4 
per cent. or more below the claimed pro- 
tein. All of the samples low in protein 
Way overran in crude fiber. 


The four dealers’ samples all exceeded the 
guaranty for protein. Nine of the 11 offi- 
cial samples Were up to or above the mini- 
mum protein; 2 of the samples were 
about 2 per cent. below the minimum 
protein. One of these low samples over- - 
ran the maximum guaranty of fiber. This 
was the Buckeye Prime with a guaranty 
of 38.62 per cent. of protein. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Of the four official samples, 2 were well 
above the minimum guaranty of protein, 
and these exceeded in the maximum guar- 
anty of fiber; the 2 other samples were 
within 1 per cent. of the minimum guar- 
anty of protein. 


Three of the dealers’ samples slightly over- 
ran the guaranty in protein, and one was 
about 2 per cent. short. The one official 
sample was up in protein and fat and did 
not exceed in fiber. 
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FEEDING Sturrs—Continued. 


Branp, MAKER AND GUARANTIES. 


Resutts or ExaMINaTION. 


Illinois Brand Cotton Seed Meal. 


Big League Cotton Seed Meal. 


“Eldred’’ Cotton Seed Meal. 


Fast St. Louis Brand Cotton Seed Meal. 


East St. Louis Cotton Oil Co., National 
Stock Yards, Ill. Contains not more than 
12 per cent. crude fiber, and not less than 
6 per cent. fat and 38. 62 per cent. protein. 
Not registered in 1915. Registered in 1916. 


East St. 
Louis Cotton Oil Co., National Stock 
Yards, Il. 
cent. crude fiber, and not less than 6 per 
cent. fat and 41 per cent. protein. (1915 
certificate gives 7 per cent. as minimum 


fat.) Registered in 1915 and 1916. 


Milko Brand Cotton Seed Meal. H. F. H. 


Eberts, Little Rock, Arkansas. Made 
from pressed cotton seed. Contains not 
more than 12 per cent. of crude fiber, and 
not less than 5.50 per cent. of fat and 38.62 
per cent. of protein. Registered in 1916. 


Eldred Mill 
Co., Jackson, Mich. Made from decorti- 
cated cotton seed. Contains not more than 
12 per cent. crude fiber, and not less than 
6 per cent. fat and 38.62 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Eldred Mill 
Co., Jackson, Mich. Made from decorti- 
eated cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 7 per cent. fat and 41 per cent. pro- 


tein. Not registered in 1915. Registered 
in 1916. 

Bull Brand Cotton Seed Meal. Humphreys- 
Godwin Co., Memphis, Tenn. Made from 


pressed cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 6-per cent. fat and 41 per cent. pro- 


tein. Registered in 1915 and 1916. 
Colonial Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 


Made from pressed cotton seed. Contains 
not more than 15 per cent. crude fiber, and 
not less than 6 per cent. fat and 34 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Danish Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 

Made from pressed cotton seed. Contains 
not more than 15 per cent. crude fiber, and 
not less than 5 per cent. fat and 36 per cent. 


protein. Not registered in 1915. Regis- 
tered in 1916. 
Dixie Brand Cotton Seed Meal. Humphreys- 


Godwin Co., Memphis, Tenn. Made from 
pressed cotton seed. Contains not more 
than 12 per cent. crude fiber, and not less 
than 6 per cent. fat and 38.62 per cent. pro- 
tein. Registered in 1915 and 1916. 


Contains not more than 10 per| 


The three dealers’ samples substantially 
agreed with the guaranteed protein. The 
one official sample slightly exceeded the 
guaranty in protein and fat, and did not 
overrun in fiber. 


Three dealers’ samples were practically in 
accord with guaranty of protein. No 
official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. . 


No dealers’ or official samples received. 


The three dealers’ samples up to guaranteed 
protein. One official sample up in protein 
and fat, and did not exceed in fiber. 


No dealers’ or official samples received. 


One dealer’s sample, protein in accord with 
guaranty. No official samples received 


Of the 20 dealers’ samples, 11 were practi- 
cally up to or above the guaranteed per- 
centage of protein. One sample was 1 per 
cent. below the guaranty; 5 samples 
were within 2 per cent. of the guaranteed 
protein; 3 samples were about 5 per cent. 
below the guaranty for protein. Four of 
the 10 official samples were practically up 
to or above the guaranteed protein; one 
sample was within 1 per cent.; 2 samples 
were within 2 per cent.; and 3 samples 
were more than 3 per ‘cent. below the 
guaranteed protein. All but one of the 
samples examined for crude fiber overran 


the maximum guaranty. 
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FEEDING StuFFS—Continued. 


Brand, MAKER AND GUARANTIES. 


ReEsuLtTs oF EXAMINATION. 


Forfat Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 
Made from pressed cotton seed. Contains 
not more than 12 per cent. crude fiber, and 
not less than 6 per cent. fat and 38.55 per 
cent. protein. (1915 certificate gives 38.62 
per cent. as minimum protein. ) Regis- 
tered in 1915 and 1916. 


Canary Brand Cotton Seed Meal. Lanier 
Bros., Nashville, Tenn. Fully decorticated 
cotton seed. Contains not More than 10 
per cent. crude fiber, and not less than 6 
per cent. fat and 41 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Jersey Brand High Grade Cotton Seed Meal. 
Lanier Bros., Nashville, Tenn. Decorti- 
cated cotton seed ground, only. Contains 
not more than 16 per cent. crude fiber, and 
not less than 6 per cent. fat and 38.62 per 
cent. protein. Registered in 1915 and 1916. 


Kineda Prime Cotton Seed Meal. J. M. 
Macdonald, Cincinnati, O. Cotton seed 
product. Contains not more than 12 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 38.6 per cent. protein. Reg- 
istered in 1915 and 1916. 


Macade Cotton Seed Meal. J. M. Mac- 
donald, Cincinnati, O. Cotton seed pro- 
duct. Contains not more than 12 per cent. 
crude fiber, and not less than 6 per cent. 
fat and 41 per cent. protein. Registered 
in 1915 and 1916. 


“Selden”? Cotton Seed Meal. Memphis Cot- 


ton Seed Products Co., Memphis, Tenn.|- 


Manufactured from pressed cotton seed. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6 per cent. fat and 
41 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Canary Brand Cotten Seed Meal. (Regis- 
tered in 1915 as Canary Extra Brand 
Cotton Seed Meal.) C: L. Montgomery & 
Co., Memphis, Tenn. Fully decorticated 
cotton seed. On 1915 certificate Contains 
not more than 10 per cent. crude fiber, and 
not less than 6 per cent. fat and 41 per cent. 
protein. On 1916 certificate: Contains not 
more than 12 per cent. crude fiber, and not 
less than 6 per cent. fat and 38.63 per cent. 
protein. Registered in 1915 and 1916. 


Eagle Brand Cotton Seed Meal. C. L. Mont- 
gomery & Co., Memphis, Tenn. Fully 
decorticated cotton seed. , Contains not 
more than 14 per cent. crude fiber, and not 
less. than 5 per cent. fat and 36 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


M Brand Cotton Seed Meal. C. L. Mont- 
gomery & Co., Memphis, Tenn. Contains 
not more than 14 per cent. crude fiber, and 
not less than 6 per cent. fat and 36 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


One dealer’s sample was slightly below; 
another sample more than one per cent. 
below the minimum protein. Three of- 
ficial samples were up to the minimum 
protein; one official sample was within 1 
per cent. The fiber slightly exceeded the 
maximum guaranty. 


The two dealers’ samples exceeded the pro- 
tein guaranty. No official samples re- 
ceived. 


The one dealer’s sample was slightly low in 
protein. One of the two official samples 
Was up to guaranteed protein; the other 
more than 1 per cent. below the guaran- 
teed protein. The fiber way exceeded the 
maximum guaranty. 


One dealer’s sample about 3 per cent. and 
another about 3 per cent. below guaranty 
in protein. Both official samples were 
more than 4 per cent. below 1n protein, 
and way exceeded the maximum guaranty 
of fiber. 


Three official samples, racic in accord 
with guaranty. 


No dealer’s or official samples received. 


The four dealers’ samples were from 1 to 4 
per cent. below the guaranteed protein. 
Two of the six official samples were prac- 
tically in accord with the guaranteed pro- 
tein; two of the official samples were 1} 
per cent. below the minimum protein; 
and 2 samples about 3 per cent. below in 
protein. Those low in protein exceeded 
the maximum guaranty of fiber. 


One official sample practically in accord in 
protein and fat, but exceeded consider- 
ably the maximum guaranty in fiber. 


No dealer’s or official samples received. 
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Prime Cotton Seed Meal. National Feed Co., 
St. Louis, Mo. Contains not more than 
14.5 per cent. crude fiber, and not less than 
7.5 per cent. fat, and 41 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Bee Brand Cotton Seed Meal. W. C. 
Nothern, Little Rock, Ark. Made from 
pressed cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 6 per cent. fat and 41 per cent. pro- 
tein. Registered in 1915 and 1916. 


Butterfly Brand Cotton Seed Meal. W. C. 
Nothern, Little Rock, Ark. Made from 
pressed cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 6 per cent. fat and 39 per cent. pro- 
tein. (1915 certificate gives 12 per cent. as 
ma aT fiber.) Registered in 1915 and 
1916. 


Dairy Brand Cotton Seed Meal. W.: C. No- 
thern, Little Rock, Ark. Made from 
pressed cotton seed. Contains not more 
than 12 per cent. crude fiber, and not less 
than 6 per cent. fat and 35 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 


Baltimore Brand Cotton Seed Meal. W. 
Newton Smith, Baltimore, Md. Contains 
not more than 10 per cent. crude fiber, and 
not less than 7 per cent. fat and 38.62 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Dirigo Brand Cotton Seed Meal. W. Newton 
Smith, Baltimore, Md. Contains not more 
than 10% per cgnt. crude fiber, and not less 
than 6 per cent. fat and 41 per cent. pro- 
tein. Registered in 1915. Not registered 
-in 1916. 


Pilgrim Cotton Seed Meal. J. E. Soper Co., 
Boston, Mass. Contains not more than 10 
per cent. crude fiber, and not less than 5 
per cent. fat and 38% per cent. protein. 
Registered in 1915 and 1916. 


Pioneer Cotton Seed Meal. J. E. Soper Co., 
Boston, Mass. Contains not more than 10 
per cent. crade fiber, and not less than 7 
per cent. fat and 41 per cent. protein. 
Registered in 1915 and 1916. 


Puritan Cotton Seed Meal. J. E. Soper Co., 
Boston, Mass. Pure cotton seed meal. 
Contains not more than 16 per cent. crude 
fiber, and not less than 5% per cent. fat and 
36 per cent. protein. Registered in 1915 
and 1916. 


One. official sample, practically in accord 
with guaranty. 


One official sample, up in protein and fat, 
exceeded the maximum guaranty of fiber 
by more than 2 per cent. 


No dealer’s or official samples reteived. 


No dealer’s or official samples received. 


No dealers’ or official samples received. 


One official sample was below guaranty in 
protein. 


One dealer’s sample, up to guaranty in pro- 
tein. One official sample, 3 per cent. low 
in protein; nearly 4 per cent. above in 
fiber; well up in fat. 


Seven of the 12 dealers’ samples were up in 
protein; 1 was 3 per cent. low in protein; 
3 were Within 2 per cent. of the guaranty; 
and 1 was more than 3 per cent. below the 
guaranty of protein. Six of the 15 official 
samples were up to the guaranteed pro- 
tein; 5 were within 1 per cent. of the 
guaranteed protein; 3 witnin 2 per cent; 
and 1 more than 2 per cent. below the 
guaranteed protein. The fibers so far as 
made, all exceeded the maximum guar- 
anty. 


No dealers’ or official samples received. 
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Cotton Seed Meal. Swift & Co., Atlanta, Ga.|No dealers’ or official samples received. 
Made from cotton seed only. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 38.62 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Interstate Brand Prime Cotton Seed Meal|No dealers’ or official samples received. 
and Cake. Texas Cake & Linter Co., 
Dallas, Texas. Made from decorticated 
cotton seed. Contains not more than 12 
‘per cent. crude fiber, and not less than 6 per 
cent. fat and 38.62 per cent. protein. (1915 
certificate gives 10 per cent. as maximum 
fiber.) Registered in 1915 and 1916. 


Sunset Brand Prime Cotton Seed Meal and|No dealers’ or official samples received. 
Cake. Texas Cake & Linter Co., Dallas, 
Texas. Made from decorticated cotton 
seed. Contains not more than 10 per cent. 
crude fiber, and not less than 6 per cent. fat 
and 41 per cent. protein. Registered in 
1915 and 1916. 


Durjan Cotton Seed Meal. Union Brokerage|No dealers’ or official samples received. 
& Commission Co., Vicksburg, Miss. De- 
corticated cotton seed only. Contains not 
more than 10 per cent. crude fiber, and not 
less than 7.5 per cent. fat and 41 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Magnolia Cotton Seed Meal. Union Broker-|No dealers’ or official samples received. 
age & Commission Co., Vicksburg, Miss. 
Decorticated cotton seed only. Contains 
not more than 10 per cent. crude fiber, and 
not less than Ber cent. fat and 38.62 per 
cent. protein. egistered in 1915. Not 
registered in 1916. 


American Red Tag Cotton Seed Meal. Union|Qne dealer’s sample, practically in accord 
Seed & Fertilizer Co., New York, N. Y.| with guaranty for protein. No official 
Cotton seed meal only. Contains not; samples received. 
more than 11.5 per cent. crude fiber, and 
not less than 6.5 per cent. fat and 38.55 per 
cent. protein. (1915 certificate gives 7 per 
cent. as Minimum fat). Registered in 1915 
and 1916. 


Yellow Tag Choice Cotton Seed Meal.|No dealers’ or official samples received. 
Union Seed & Fertilizer Co., New York, N. 
Y. Contains not more than 10 per cent. 
crude fiber, and not less than 8 per cent. 
fat and 41.18 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


’ COTTON SEED FEEDS. 


Kuku Brand Cotton Seed Feed. F. W.|No dealers’ or official samples received. 
Brode & Co., Memphis, Tenn. Cotton 
seed. Contains not morethan 14 per cent. 
crude fiber, and not less than 5 per cent. fat 
and 32 per cent. protein. Not registered 
in 1915. Registered in 1916. 


“Buco” Cotton Seed Feed. Buckeye Cotton|One official sample, low in protein and fat, 
Oil Co., Cincinnati, Ohio. Cotton seed| and exceeded maximum guaranty of 
meal and cotton seed hulls. Cortains not| fiber. 
more than 23 per cent. crude fiber and not 
less than 4 per cent. fat and 20 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 
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77 Cotton Seed Feed. Humphreys-Godwin 
Co., Memphis, Tenn. Cotton seed meal 
and delinted cotton seed hulls. Contains 


not more than 28 per cent. crude fiber, and! 


not less than 4 per cent. fat and 20 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


‘Golden Rod Cotton Seed Feed. J. M. Mac- 
donald, Cincinnati, O. Ground cotton 
seed. Contains not more than 14 per cent. 
crude fiber, and not less than 6 per cent. 
fat and 33.5 per cent. protein. Not regis- 
tered in 1915. Registered in 1916. 


‘Cyclone Cotton Seed Feed. Memphis Cotton 
Hull & Fiber Co., Ltd., Memphis, Tenn. 
Cotton seed meal, ground cotton seed hulls. 
Contains not More than 23 per cent. crude 


fiber; and not less than 3 per cent. fat and| 


2G per cent. protein. 


No dealers or officia! samples received. 


One official sample, 


; practically in accord 
with guaranty. : 


No dealers’ or official samples received. 


Registered in 1915 
and 1916. - 


LINSEED MEALS. 


Amco Old Process Linseed Meal. American 
Milling Co., Peoria, Ill. Flax seed product. 
Contains not more than 10 per cent. crude 
fiber} and not less than 5 per cent. fat and 
30 per cent. protein. Not registered in 
1915. Registered in 1916. 


Cleveland Flax Meal. American Iinseed 
Co., New York, N. Y.° Flax seed. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 2 per cent. fat and 36 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Hypro Pure Old Process Linseed Meal. 
American Linseed Co., New York, N. Y. 
Flaxseed. On 1915 certificate Contains 
‘not more than 9 per cent crude fiber, and 
-not less than 2 per cent fat and 36 per cent 
‘protein. On 1916 certificate Contains 
not more than 8 per cent crude fiber, and 
not less than 5 per cent fat and 34 per cent 
protein. Registered in 1915 and 1916. 


‘Old Process Linseed Meal. American Lin- 
seed Co., New York, N. Y. Flaxseed. 
Contains not More than 8 per cent crude 
fiber, and not less than 5 per cent fat and 
34 per cent protein. Registered in 1915 
and 1916. 


Archer-Daniels Linseed Co’s Old Process 
Ground Oi] Cake. Archer-Daniels Linseed 
Co., Minneapolis, Minn., and Buffalo, N. 
Y. By product from the manutacture of 
linseed oil. Contains not more than 10 
per cent crude fiber, and not less than 6 per 
cent fat and 32 per cent protein. Not reg- 
istered in 1915. Registered in 1916. 


Pure Old Process Oil Meal made from Lin- 
seed Cake. Spencer Kellogg & Sons, Inc., 
Buffalo, N. Y. and Minneapolis, Minn. 
Ground linseed cake. Contains not more 
than 10 per cent crude fiber, and not less 
than 5 per cent fat and 33 per cent protein. 
Registered in 1915 and 1916. 


One official sample, practically in accord 
with guaranty. 


No dealers’ or official samples received. 


Two official samples found to accord with 
guaranty in protein, overrun in fat, and 
exceeded the maximum fiber guaranty. 


Four samples, three official and one dealers’ 
practically in accord with guaranty. 


One official sample practically in accord 
with guaranty. 


One sample, practically in accord with guar- 
anty. 
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‘Old Process Linseed Oil Meal. Mann Bros.|No dealers’ or officials samples received. 
Co., Buffalo, N. Y. Flaxseed. Contains 
not More than 1€ per cent crude fiber, and 
not less than 6 per cent fat and 34 per cent 
protein. Registered in 1915. Not regis- 
tered in 1916. 


‘Old Process Oil Meal. Metzger Seed and Oil|No dealers’ or official samples received. 
Co., Toledo, O. Flaxseed. Contains not 
more than 10 per cent crude fiber, and not 
less than 5 per cent fat and 30 per cent pro- 
poor peceistered in 1915. Not registered 
in 1926. 


Midland Brand Pure Old Process Ground|No deaiers’ or official samples received. 
Linseed Cake. Midland Linseed Pro- 
ducts Co., Minneapolis, Minn. Flaxseed 
ouly. Contains not more than 934 per cent 
erude fiber, and not less than 5 per cent fat 
and 32 per cent protein. Registered in 
1915 and 1916. 


Major Brand Old Process Oil Meal. Toledo|/Two official samples, practically in accord 
Seed & Oil Co., Toledo, O. Flaxseed.| with g iaranty. 
Contains not more than 10 per cent crude 
fiber, and not less than 5 per cent fat and 
30 per cent protein. Registered in 1915 
and 1916. : ; 


GLUTEN FEEDS AND MEAL. 


‘Cream of Corn Gluten Feed. American|QOne official sample, in accord with guaranty 
Maize Products Co., New York, N. Y. On 
1915 certificate: Corn starch by-product 
with corn bran. Contains not more than 
8% per cent crude fiber and not less than 23 
per cent fat and 23 per cent protein. On 
1916 certificate: Corn gluten feed. Con- 
tains not more than 84 per cent crude fiber 
and not less than 13 per cent fat and 24 per 
cent protein. Registered i in 1915 and 1916. 


‘Clinton Corn Gluten Feed. Clinton Sugar|One official sample in accord with cuaran- 
Refining Co., Clinton, Iowa. Corn gluten| ty. No weed seeds found. 
feed. Contains not more than 8 per cent 
erude fiber, and not less than 3 per cent fat 
and 23 per cent protein. Registered in 
1915 and 1976. 


Buffalo Corn Gluten Feed. Corn Products|Two dealers’ and 11 official samples, all in 
Refining Co., New Yo.k, N. Y. Corn glu-| excess of guaranteed protein, and guar- 
ten feed. Contains not more than 8.5 per| anteed fat. In no case was the fiber 
cent crude fiber, and not less than 1 per| found to overrun the maximum guaran- 
cent fat and 23 per cent protein. Regis-| ty. No weed seeds found. 
tered in 1915 and 1916. 


‘Crescent Corn Gluten Feed. Corn Products|One official sample, above guaranty in pro- 
Refining Co., New York. Corn gluten| tein and fat, and did not exceed maxim- 
feed. Contains not more than 8.5 per| mum fiber. No weed seeds found. 
cent crude fiber,and not less than 1 per cent 
fat and 23 per cent protein. Registered 
in 1915 and 1916. 


Diamond Corn Gluten Meal. Corn Products|Two official samples found to overrun in 
Refining Co., New York, N. Y. Corn glu-| protein, underrun in fat, and overrun in 
ten meal. Contains not more than 4 per| fiber. No weed seeds found. 
cent crude fiber, and not less than 1 per 
cent fat and 40 per cent protein. (1915 
certificate gives 1.5 per cent as minimum 
fat). Registered in 1915 and 1916. 
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Globe Corn Gluten Feed. Corn Products 
Refining Co., New York, N. Y. Corn glu- 
ten feed. Contains not more than 8.5 per 
cent crude fiber, and not less than 1 per 
cent fat and 23 per cent protein. Register- 
ed in 1915 and 1916. 


Douglas Corn Gluten Feed. Douglas Co., 
Cedar Rapids, Iowa. Corn gluten feed. 
Contains not more than 8 per cent crude 
fiber, and not less than 1 per cent fat and 
23 per cent protein. (1915 certificate gives 
2 per cent as minimum fat). 
in 1915 and 1916. 


K K K Corn Gluten Feed. J. C. Hubinger 
Bros. Co., Keokak, Iowa. Corn starch by- 
product With cern solubles. Contains not 
more than 7.5 per cent crude fiber, and 
not less than 2.4 per cent fat and 23 per 
cent proteim. Registered in 1915 and 1916. 


Jenks Corn Gluten Feed. Huron Milling 
Co., Harbor Beach, Mich. Corn starch 
by-product With corn bran. Contains not 
more than 8 per cent crude fiber, and not 
less than 3 per cent fat and 22 per cent 
protein. Registered in 1915 and 1916. 


Staley’s Corn Gluten Feed. A. E. Staley 
Manufacturing Co., Decatur, Ill. Com- 
posed of corn bran, corn gluten, germ oil 
meal and concentrated steep water. Con- 
tains not more than 12 per cent crude 
fiber, and not less than 2} per cent fat and 
23 per cent protein. Not registered in 1915 
Registered in 1916. 


CORN OIL C 


Registered |. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample, substantially in accord 
With guaranty. No weed seeds found. 


Five official samples practically in accord 
with guaranty. No weed seeds found. 


One official sample, practically in accord 
with guaranty. No weed seeds found. 


AKE MEAL. 


Argo Corn Oil Cake Meal. Corn Products 
Refining Co., New York, N. Y. Corn oil 
cake meal. Contains not more than 13 per 
cent. crude fiber, and not less than 7 per 
cent. fat and 18 per cent. protein. Not 
registered in 1915. Registered in 1916. 


No dealers’ or official samples received. 


BREWERS’ GRAINS AND DISTILLERS’ GRAINS. 


Ajax Flakes. Manufactured by Chapin & 


Co., Hammond, Ind., for Ajax Milling &| 


Feed Co., New York, N. Y. (Registered 
by Chapin & Co.) Corn distillers’ grains. 
Contains not more than 14 per cent. crude 
fiber, and not less than 10 per cent. fat and 
30 per cent. protein. (1915 certificate 
gives 11 per cent. as minimum fat.) Regis- 
tered in 1915 and 1916. 


Continental Gluten Feed, Continental Cereal 
Co., Peoria, Ill. A distillery by-product 
manufactured from corn, oats, rye and 
barley. Contains not more than 10 per 
cent. crude fiber, and not less than 1@ per 
cent. fat and 29 per cent. protein. Regis- 
tered in 1915 and 1916. 


Four official samples in accord with guar- 
anty. One sample carried a few seeds of 
mustard. No weed seeds found in the 
other samples. 


One dealer’s sample and one official sample 
Three per cent. below in protein; cfficial 
sample 2 per cent. below in fat, slightly 
overrun in fiber. No weed seeds found. 
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Corn Three D Grains. The Dewey Brothers 
Co., Blanchester, Ohio. Distillers’ dried 
grains principally from corn. Contains not 
more than 13 per cent. crude fiber, and not 
less than 9 per cent. fat and 26 per cent. 
protein. Registered in 1915 and 1916. 


Bull Brand Dried Brewers’ Grains. Farmers 
Feed Co., Buffalo, N. Y. Composed of 
barley malt, rice, grit and corn. Contains 
not mo:e than 15.2 per cent. crude fiber, 
and not less than 6.3 per cent. fat and 27.2 
per cent. protein. (1915 certificate gives 
17.2 as maximum fiber.) Registered in 
1915 and 1916. 


Hector Distillers Dried Grains. The Hotte- 
let Co., Milwaukee, Wis. Distillers dried 
grains is the offal of distilleries. No mix- 
ture of other ingredients. Contains not 
more than 14 per cent. crude fiber, and not 
less than 10 per cent. fat and 30 per cent. 
protein. Registered in 1915 and 1916. 


Brownie Grains. Larrowe Milling Co., De- 
troit, Mich. Steam dried distillers’ grains 
made principally from corn. Contains not 
more than 9 per cent. crude fiber, and not 
less than 7 per cent. fat and 26 per cent. 
protein. Registered in 1915 and 1916. 


Fourex (XXXX) Distillers Dried Corn 
Grains. Ubiko Milling Co., Cincinnati, O. 
Contains not more than 13 per cent. crude 
fiber, and not legs tnan 12 per cent. fat and 
31 per cent. protein. Registered In 1915 
and 1916. 


One official sample, practically in accord 
With guaranty. No weed seeds found. 


No dealers’ or official samples received. 


Two official samples, practically in accord 
with guaranty. No weed seeds found. 


Two official samples well up to guaranty in 
protein and fat; one sample exceeded the 
maximum guaranty of fiber. No weed 
seeds found, 


Four official samples. One in aceord with 
guaranty in protein; 1 slightly below 
guaranty in protein; 2 about 13 per cent 

below guaranty in protein. One sample 
examined for fiber and fat found to 
slightly overrun maximum “guaranty of 
fiber, and about 2} per cent below mini- 
mum: guaranty of fat. No weed seeds 
found. 


DRIED BEET PULP. 


Dried Beet Pulp. Larrowe Milling Co., De-| 
troit, Mich. Residue of sugar beets dried 
after extraction of sugar. Contains not 
more than 20 per cent. crude fiber, and not 
less than 4 of 1% fat and 8 per cent. pro- 
tein. Registered in 1915 and 1916. 


Dried Beet Pulp. Charles Pope, Riverdale, 
Cook Co., Ill. Composed only of residue 
of sugar beets dried after extraction of 
sugar. Contains not more than 20 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 8 per cent. protein. Regib- 
tered in 1915 and 1916. 


Two official sampleg practically in accord 
with guaranty. No weed seeds found. 


Two official samples practically in accord 
with guaranty. No weed seeds found. 


BRAN, WANTON BITING S MIXED FEED, RED DOG FLOUR. 


Acme Feed. Acme-Evans Co., Indianapolis, 
Ind. Composed of wheat bran, wheat mid-! 
dlings and not exceeding mill’ s run of, 
ground, cleaned wheat screenings. Con-| 
tains not more than 9 per cent. crude. fiber| 
and not less than 4 per cent. fat and 16. 5| 
per cent. protein. Registered in 1915 and 
1916. 


lone official sample. 
with guaranty. 
corn cockle. 


Practically in accord 
Contained few hulls of 


| 
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Wheat Bran and Scourings. Aetna Mills Co., 
Wellington, Kans. No certificate filed. 
Claims on package Not more than 16 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 14.5 per cent. protein. Un- 
registered. 


Trojan Bran. Allee & Wheeler Co., Troy, 
t Ohio. Pure offal from wheat. Contains 
not more than 9.5 per cent. crude fiber, and 
not less than 4 per cent. fat and 14.5 per 
cemt. protein. Registered in 1915 and 1916. 


Trojan Middlings. Allen & Wheeler Co., 
Troy, Ohio. Offal from wheat containing 
wheat screenings not exceeding mill run. 


Contains not More than 6 per cent. crude| 


fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1915 
and 1916. 


Trojan Mixed Feed. Allen & Wheeler Co., 
Troy, Ohio. Offal from wheat containing 
wheat screenings not exceeding mill run. 
Contains not more than 8 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1915 
and 1916. 


Bran (Registered in 1915 as William Tell 
Bran with ground screenings not exceeding 
millrun.) Ansted & Burk Co., Springfield, 
Ohio. Composed of wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 113 per cent. crude 
fiber, and not less than 3 per cent. fat and 
14 per cent. protein. Registered in 1915 


and 1916. 


Middlings (Registered in 1915 as William 
Tell Middlings with ground screenings not 
exceeding mill run.) Ansted & Burk Co., 
Springfield, Ohio. Composed of wheat 
middlings with ground screenings not ex- 
ceeding mill run. Contains not more than 
72 per cent. crude fiber, and not less than 4 
percent. fat and 143 per cent. protein. 
Registered in 1915 and 1916. 


Mixed Feed (Registered in 1915 as William 
Tell Mixed Feed with ground screenings 
not exceeding mill run). Ansted & Burk 
Co., Springfield, Ohio. Composed of wheat 
bran and middlings mixed with ground 
screenings not exceeding mill run. Con- 
tains not more than 114 per cent. crude 
fiber, and not less than 33 per cent. fat and 
143 per cent. protein. Registered in 1915 


and 1916. 


Wheat Bran and Wheat Screenings. Aunt 
Jemima Mills Co., St. Joseph, Me. Com- 
posed or wheat bran and wheat screenings 
(not exceeding mill run). Contains not 
more than 10 per cent. crude fiber, and not 
less than 3.5 per cent. fat and 14.5 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. ~- 


Banner Flour Middlings. Banner Milling 
Co., Buffalo, N. Y. Wheat middlings with 
ground screenings not exceeding mill run. 
Contains not more than 9.75 per cent. 
crude fiber, and not less than 4.25 per cent. 
fat and 15 per cent. protein. Registered in 
1915. Not registered in 1916. 


One official sample. Above guaranty in 
protein and fat. Below maximum guar- 
anty of fiber. Fi 


Two official samples in accord with guar- 
anty. Contained few hulls of corn cockle. 


No dealers’ or official samples received. 
One official sample. In accord with guar- 


anty. Contained few hulls of corn cockle. 


No dealers’ or official samples received. 


Three official samples. In acco:d with guar- 
anty. No weed seeds found. : 


One_ official sample practically in accord 
with guaranty. Contained few hulls of 
corn cockle and wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Se ee a ee 
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Bran Flakes. Barber Milling Co., Minneap-|No dealers’ or official samples received. 
olis, Minn. Pure wheat. Contains not 
more than 13 per cent. crude fiber, and not 
less than 4 per cent. fat and 13 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Fancy Low Grade. Barbe. Milling Co., Min-|No dealers’ or official samples received. 
neapolis, Minn. Pure wheat. Contains 
not more than 4 per cent. crude fiber, and 
not less than 5 per cent. fat and 18 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Reddog Flour. Bay State Millizg Co., Win-|No dealers’ or official samples received. 
ona, Minn. Pure wheat product. On 1915 
certificate: Contains not more than 2.5 per 
cent. crude fiber, and not less than 4.05 per 
cent. fat and 18 per cent. protein. On 1916 
certificate: Contains not more than 2 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 15 per cent. protein. . Regis- 
tered in 1915 and 1916. 


“Winona’’ Coarse Wheat Bran. Bay State No dealers’ or official samples receive 
Milling Co., Winona, Minn. Pure wheat 4 
product. On 1915 certificate: Contains 
not More than 11 per cent. crude fiber, and, 5 
not less than 5 per cent. fat and 15 per cent. 
protein. On 1916 certificate: Contains not | 
more than 12 per cent. crude fiber, and not 
less than 4 per cent. fat and 13 per cent. 
protein. Registered in 1915 and 1916. 


“Winona” Fancy Mixed Wheat Feed &|No dealers’ or official samples received. 
Wheat Screenings. Bay State Milling Co.,| 
Winona, Minn. Composed of wheat bran, 
middlings and reddog flour, and less than) 
6 per cent. ground screenings from wheat. | 
On 1915 certificate: Contains not more 
than 10 per cent crude fiber, and not less 
than 5 per cent. fat and 17 per cent. pro- 
tein. On 1916 certificate: Contains not) 
more than § per cent. crude fiber, and not 
less than 4 per cent. fat and 14 per cent. 
- protein. Registered in 1915 and 1916. | 


“Winona” Fancy White Flour Middlings.|No dealers’ or official samples received. 

Bay State Milling Co., Winona, Minn.) 
Pure wheat product. On 1915 certificate: 
Contains not more than 3 per cent. crude) 
fiber, and not less than 4.5 per cent. fat and. 
18 per cent. protein. On 1916 certificate: 
Contains not more than 2.5 per cent. crude} 
fiber, and not less than 5 per cent. fat and! 
14 per cent. protein. Registered in 1915 
and 1916. 


“Winona”? Wheat Middlings and Wheat One official sample in accord with guaranty- 
Sereenings. Bay State Milling Co., Win- Screenings apparently as claimed. 
ona, Minn. Pure wheat product and less 
than 8 per cent. ground screenings from, 
wheat. Contains not more than 8 per cent. 
crude fiber, and not less than 5 per cent. fat 
and 15 per cent. protein. (1915 certificate 
gives 17 per cent. as minimum protein 
guaranty). Registered in 1915 and 1916. 


Big Diamond Bran. Big Diamond Mills Co., No dealers’ or ofticial samples received. 
Minneapolis, Minn. Wheat bran with 
ground screenings not exceeding mill run.| 
Contains not more than 11.07 per cent. 
erude fiber, and not less than 4 per cent.) 
fat and 14 per cent. protein. Registered in; 
1915. Not registered in 1916. 
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Big Diamond Wheat Mixed Feed, composed|No dealers’ or official samples received. 
of wheat bran, flour middlings, and ground 
screenings not exceeding millrun. Big Dia- 
mond Mills Co., Minneapolis, Minn. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 19 
per cent. protein. Registered in 1915. 
Not registered in 1916. 


Wheat Bran with mill run _ screenings.|One official sample in accord with claims on 
Blacker Flour Mills Co., Kansas City, Mo.| package. Not tested for weed seeds. 
No certificate filed. Claims on package: 
Contains not more than 8.5 per cent. crude 
fiber, and not less than 3.5 per cent. fat and 
15.5 per cent. protein. Unregistered. 


Blanton Mixed Feed. Blanton Milling Co.,|No dealers’ or official samples received. 
Indianapolis, Ind. Wheat bran, middlings : 
and whole wheat screenings. Contains not 
more than 10 per cent. crude fiber and not 
less than 3.7 per cent. fat and 15.7 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Bull’s Eye Mixed Feed. Blish Milling Co.,|One official sample substantially in accord 
Seymour, Ind. Bran and middlings. Con-| with guaranty. Contained some hulls of 
tains not more than 9.1 per cent. crude} corn cockle. 
fiber, and not less than 4.4 per cent. fat and 
16 per cent. protein. Registered in 1915 
and 1916. 


Pure Wheat Bran. Bowersock Mills & Power|One official sample in accord with guaranty. 
Co., Lawrence, Kansas. Bran and screen-| Contained few hulls of wild buckwheat. 
ings. Contains not more than 12 per cent. 
crude fiker, and not less than 3.75 per cent. 
fat and 14.5 per cent. protein. Not regis- 
tered in 1915. Registered in 1916. 


Middlings. Christian Breisch & Co., N.|No dealers’ or official samples received. 
Lansing, Mich. Contains not more than 
4.13 per cent. crude fiber, and not less than 
14.96 per cent. protein. Ash 4.21 per cent., 
ether extract 5.25 per cent., nitrogen-free 
extract 61.23 per cent. Registered in 1915 
and 1916. 


Mixed Feed, Ground Screenings not to exceed|No dealers’ or official samples received. 
mill run. Christian Breisch & Co., N 
Lansing, Mich. On 1915 certificate: Con- 
tains not more than 8.47 per cent. crude 
fiber, and not less than 13.56 per cent. pro- 
tein. Ether extract 2.58 per cent. Nitro- 
gen-free extract 58.54 per cent. On 1916 
certificate: Contains not more than 7.06 
per cent. crude fiber, and not less than 14.61 
per cent. protein. Ash 12.07 per cent. 
Ether extract 3.63 per cent. Nitrogen-free 
extract 57.19 per cent. Registered in 1915 
and 1916. 


Flour Middlings. Buffalo Cereal Co., Buffa-|No dealers’ or official samples received. 
lo, N. Y. With not to exceed mill run 
ground screenings. Contains not more 
than 8 per cent. crude fiber, and not less 
than 43 per cent. fat and 16 per cent. pro- 
tein. Registered in 1915 and 1916. 


Middlings. W. A. Burling.. (Registered by|No dealers’ or official samples received. 
Chas. M. Cox Co., Boston, Mass.) Wheat 
middlings. Contains not more than 7.2 
per cent. crude fiber, and not less than 3.7 
per cent. fat and 14.6 per cent. protein. 
Registered in 1915. Not registered in 1916. 
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Choice Bran. L. G. Campbell Mtg. Co., 
Owatonna, Minn. Contains not more than 
12.2 per cent. crude fiber, and not less than 
4.5 per cent. fat and 13. 4 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Unadulterated Wheat Mixed Feed. Cavalier 
Milling Co., Cavalier, N. D. (Registered 
by Chas. M. Cox Co., Boston, Mass.) 
Composed of wheat bran and wheat mid- 
dlings. Contains not more than 10 per 
cent. crude fiber, and not iess than 4.5 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Bran with screenings not exceeding mill run. 
The Central Minn. Power & Milling Co., 
Sauk Center, Minn. Contains not more 
than 12 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 13 per cent. pro- 
tein. Not registered in 1915. Registered 
in 1916. 


Jersey Wheat Bran with ground screenings 
not exceeding mill run.. Géo. C. Christian 
& Co., Minneapolis, Minn. Contains not 
more than 12 per cent. crude fiber, and not 
less than 4 per cent. fat and 13 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Poland Wheat Standard Middlings with 
ground screenings not exceeding mill run. 
Geo. C. Christian & Co., Minneapolis, 
Minn. Contains not more than 9.5 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Matchless Wheat Middlings. L. Christian & 
Co., Minneapolis, Minn. No certificate 
filed. Claims on package: Contains not 
more than 6.4 per cent. crude fiber, and not 
less than 4.65 per cent. fat and 15.5 per 
cent. protein. Unregistered. 


Claro Mixed Feed with ground screenings. 
Claro Milling Co., Waseca, Minn. Com- 
‘posed of wheat bran, standard and flour 
middlings, red dog and ground screenings 
not exceeding mill run. Contains not more 
than 12 per cent. crude fiber, and not less 
than 3 per cent. fat and 15 per cent. protein. 
Registered in 1915 and 1916. 


Claro Standard Middlings. Claro Milling 
Co., Waseca, Minn. Pure wheat by- 
product with ground screenings not ex- 
ceeding millrun. Contains not more than 
12 per cent. crude fiber, and not less than 3 
per cent. fat and 14 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Claro Wheat Bran. Claro Milling Co., Wa- 
seca, Minn. Wheat bran with ground 
screenings not exceeding mill run. Con- 
tains not more than 12 per cent. crude fiber, 
andl not less than 3 per cent. fat and 14 per 


No dealers’ or official samples received. 


No dealers’ or officia] samples received. 


One official sample, 14 per cent. under guar- 
anty in protein. Fiber and fat practically 
as claimed. Contained many hulls of 
corn cockle. 


One official sample practically in accord 
with guaranty. Contained a few seeds of 
pigweed, green foxtail, mustard and 
Lady’s thumb. Some hulls of corn cockle 
and wild buckwheat. 


No dealers’ or official samples received. 


One official sample practically in accord 
with guaranty. Contained few seeds and 
many hulls of wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample, protein and fiber in ac- 
cord with guaranty. Fat above guaranty 
Contained a few seeds of lady’s thumb, 
penny cress, pigweed and mustard. Many 
hulls of wild buckwheat and a few of corn 


cent. protein. Registered in 1915 and 1916. 


cockle. 
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Commander Bran. 


Wheat Bran with ground screenings not ex- 


Wheat Mill Feed Middlings. 


| 
Middlings with ground screenings not ex- 
ceeding mill run. The Colton Bros. Co., 
Beilefontaine, Ohio. Contains not more 
than 6 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 16 per cent. pro- 
fe ee registered in 1915. Registered 
1n 5 


Wheat bran with ground screenings not ex- 
ceeding mill run. The Colton Bros. Co., 
Bellefontaine, Ohio. Contains not more 
tnan 9 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 15 per cent. pro- 
feos registered in 1915. Registered 
in 1 ‘ 


Mixed Feed. The Colton Bros. Co., Bellefon- 
taine, Ohio. Wheat with ground screen- 
ings not exceeding mill run. Contains not 
more than 8 per cent. crude fiber, and not| 
less than 4.5 per cent. fat and 15.5 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Commander Mill Co., 
Minneapolis, Minn. Wheat bran with 
ground screenings not exceeding mill run. 
Contains not mere than 11 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Standard Wheat Middlings with ground 
screenings not exceeding mill run. The 
Commercial Milling Co., Detroit, Mich. 
On 1915 certificate: Contains not more 
than 9 per cent. crude fiber, and not less 
than 5 per cent. fat and 16 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 10 per cent. crude fiber, and not 
less than 4.5 per cent. fat and 13.5 per cent. 
protein. Registered in 1915 and 1916. 


ceeding millrun. The Commercial Milling 
Co., Detroit, Mich. Contains not more 
than 12 per cent. crude fiber, and not less 
than 2.5 per cent. fat and 14.5 per cent. 
protein. Registered in 1915 and 1916. 


Wheat Fine Middlings with ground screen- 
ings not exceeding millrun. The Commer- 
cial Milling Co., Detroit, Mich. Contains 
not more than 6 per cent. crude fiber, and 
not less than 7 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


The Commer- 
cial Milling Co., Detroit, Mich. Wheat 
middlings with ground screenings not ex-| 
ceeding mill run. Contains not more than 
11 per cent. crude fiber, and not less than 4 
per cent. fat and 13.5 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Wheat Mixed Feed with ground screenings 
not exceeding mill run. The Commercial 
Milling Co., Detroit, Michigan. Contains 
not more than 11 per cent. crude fiber, and 
not less than 4.5 per cent. fat and 14 per 
cent. protein (1915 certificate gives 15 per 
cent. as minimum protein). Registered in 
1915 and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Slightly high in protein 
and sligntly low in fat. Fiber, below 
maximum. Contained a few hulls of corn 
cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received- 


No dealers’ or official samples received. 
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Wheat Bran. Wm. A. Coombs Milling Co., 
Coldwater, Mich. Wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 10 per cent: crude 
fiber, and not less than 3 per cent. fat and 
14 per cent. protein. Registered in 1915 
and 1916. 


Wheat Middlings. Wm. A. Coombs Milling 
Co., Coldwater, Mich. Wheat middlings 
with ground screenings not exceeding mill 
run. Contains not more than 9 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 15 per cent. protein. Registered 
in 1915 and 1916. 


Wheat Mixed Feed. Wm. A. Coombs Milling 
Co., Coldwater, Mich. Wheat mixed feed 
with ground screenings not exceeding mill 
tun. Contains not more than 10 per cent. 
crude fiber, and not less than 3 per cent. fat 
and 15 per cent. protein. Registered in 
1915 and 1916. 


Dudley Wheat Bran with ground screenings 
not exceeding millrun. Chas. M. Cox Co., 
Boston, Mass. Contains not more than 9 
per cent. crude fiber, and not less than 4 per 
cent. fat and 15.5 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Monogram Fancy Bran. Chas. M. Cox Co., 
Boston, Mass. Wheat bran, ground screen- 
ings not exceeding mill run. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


Newport Winter Bran with ground screen- 
ings not exceeding millrun. Chas. M. Cox 
Co., Boston, Mass. Contains not more 
than 11 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 14.5 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Wirthmore Middlings. Chas. M. Cox Co., 
Boston, Mass. Wheat middlings and red- 
dog ffour. Contains not more than 7 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 14% per cent. protein. (1915 
certificate gives 15 as minimum protein). 
Registered in 1915 and 1916. 


Wirthmore Wheat Feed. Chas. M. Cox Co., 
Boston, Mass. Composed of wheat bran, 
reddog flour, less than mill run_of screen- 
ings. Contains not more than 7 per cent. 
erude fiber and not less than 43 per cent. fat 
and 15 per cent. protein (1915 certificate 
gives 4 per cent. as minimum fat and 16 per 
cent. aS minimum protein). Registered in 
1915 and 1916. 


Wheat Bran with ground screenings not ex-|No 


ceeding mill run. Crystal Milling Co. 
(Registered by Chas. M. Cox Co., Boston, 
Mass.) Contains not more than 11.8 per 
cent. crude fiber, and not less than 3.65 per 
cent. fat and 13. D5 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Two official samples. In accord with guar- 
anty. Contained seeds of corn cockle and 
chess. Few hulls of corn cockle and wild 
buckwheat. 


No dealers’ or official samples received. 


One official sample practically in accord 
With guaranty. Contains a few seeds of 
mustard, yellow foxtail, green foxtail, 
pigweed and lady’s thumb. Many hulls 
of wild buckwheat and a few of corn 
cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample practically in accord 
with guaranty. Contained a few seeds of 
mustard, green foxtail, and lady’s thumb. 
Few hulls of yellow foxtail, wild buck- 
wheat and corn cockle. 


No dealers’ or official samples received. 


One official sample, 1 per cent. low in pro- 
tein; 2 per cent. high in fiber; in accord 
with guaranty in fat. Contained few 
seeds of pigweed. Some hulls of wild 
buckwheat and corn cockle. 


dealers’ or official samples received. 
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Boston Mixed Feed. Duluth-Superior Mill- 
ing Co., Duluth, Minn. Bran, middlings, 
reddog flour, and not to exceed mill run of 
screenings. Contains not more than 9.75 
per cent crude fiber, and not less than 4.25 
per cent fat and 15 per cent protein. Reg- 
istered in 1915 and 1916. 


Duluth Imperial Bran. Duluth-Superior 
Milling Co, Duluth, Minn. Bran and not 
exceeding mill run screenings. Contains 
not more than 12.25 per cent crude fiber, 
and not less than 3.75 per cent fat and 14.5 
Ber cent protein. Regigtered in 1915 and 


Flour Middlings. Duluth-Superior Milling 
Co., Duluth, Minn. On 1915 cetrificate 
Contains not more than 7.5 per cent crude 
fiber and rot less than 5 per cent tat and 
16.25 per cent protein. On 1916 certificate 
Contains not more than 7 per cent crude 
fiber, and not less than 5 per cent fat and 
16.5 per cent protein. Registered in 1915 
and 1916. 


Red Dog Flour. Duluth-Superior Milling 
Co., Duluth, Minn. Contains not more 
than 3 per cent crude fiber, and rot less 
than 4.25 per cent fat and 16.75 per cent 
protein. Registered in 1915 and 1916. 


S Middlings. Duluth-Superior Milling Co., 
Du.uth, Minn. Middlings and not exceed- 
ing mill run screenings. Contains not more 
than 7.75 per cent crude fiber, and not less 
than 4.75 per cent fat and 16.5 per cent 
protein. Registered in 1915 and 1916. 


Durham Mixed Feed. Eastern Grain Co., 
Portland, Maine. Composed of wheat 
-bran and middlings, with ground screen 
ings not to exceed mill run. Contains not 
more than 7 per cent. crude fiber, and not 
less than 4 per cent fat and 16 per cent 
protein. Registered in 1915 and 1916. 


Superb Red Dog Flour. Wagle Roller Mills, 
New Ulm, Minn. No certificate filed. 
Claims on package Contains not more 
than 7.4 per cent crude fiber, and not less 
than 4.4 per cent fat and 17 per cent pro- 
tein. Unregistered. 


Mill Feed. Eldred Mill Co., Jacksen, Mich. 
Straight offal run of mill with no mixture 
of ground screenings or receiving separa- 
tion dust. Thisteed isa strictly pure wheat 
feed. Contains not more than 9.62 per cent 
crude fiber, and not less than 4.37 per cent 
fat and 14.57 per cent protein. Registered 
in 1915. Not registered in 1916. 


Pure Bran. Eldred Mill Co., Jackson, Mich. 
Made from pure wheat with no admixture 
of ground screenings or receiving separator 
dust. Contains not more than 9.24 per 
cent crude fiber, and notless than 4.99 per 
cent fat and 16.19 per cent protein. Regis- 
tered in 1915. Not registered in 1916. 


Qne dealers’ sample and one official sam- 
ple. Both in accord with guaranty. Con- 
tained few hulls of corn cockle and wild 
buckwheat. 


No dealers’ or official samples received. 


No dealcre’ or official samples received. 


tein. Practically in one accord With gusr- 
anty in fiber and fat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
D 


One official sample in accord with guaranty 
in protein-and fat. Much less fiber than 
the maximum claimed. 


'One official sample in accord with guaranty. 
Contained few hulls of Corm cockle. 


No dealers’ or official samples received. 


One official sample, 1 per cent low in pro- 
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Pure Middlings. Eldred Mill Co., Jackson,|No dealers’ or officials samples received. 
Mich. These middlings made from pure 
Wheat with no mixture of ground screen- 
ings or receiving separator dust. Contains 
not more than 6.74 per cent crude fiber, 
and not less than 6.2 per cent fat and 16.93 
per cent protein. Registered in 1915. Not 
registered in 1916. 


Elmore Flour Middlings. Elmore Milling|No dealers’ or official samples received. 
Co., Oneonta, N. Y. Low grade wheat 
flour—wheat middlings. Contains not 
more than 5 per cent crude fiber, and not 
less than 4.25 per cent fat and 16.5 per cent 
protein. Registered in 1915 and 1916. 


’ 


Elmore Snow Middlings.- Elmore Milling|No dealers’ or official samples received. 
Co., Oneonta, N. Y., Low grade wheat 
flour—wheat middlings. Contains not 
more than 4.5 per cent crude fiber, and not 
less than 4.25 per cent fat and 17 per cent 


protein. Registered in 1915 and 1916. 


H-A-CO Mixed Feed. Everett, Aughenbaugh|No dealers’ or official sample received. 
& Co., Waseca, Minn. Wheat bran, mid- 
dlings and ground screenings not exceed- 
ing mill run. Contains not more than 12 
per cent crude fiber, and not less than 3 per 
cent fat and 15 per cent protein. (1915 
certificates give 5 per cent as minimum 
fat). Registered in 1915 and 1916. 


E-A-CO Wheat Bran. Everett, Aughen-|No dealers’ or official samples received. 
baugh & Co., Waseca, Minn. Wheat bran} ~ : 
and ground screenings not exceeding mill 
trun. Contains not more than 12 per cent 
crude fiber, and not less than 3 per cent fat 
and 14 per cent protein. Registered in 
1915 and 1916. 


E-A-CO Wheat Middlings. Everett, Augh-|No dealers’ or official samples received. 
enbaugh & Co., Waseca, Minn. Stand- 
ard and flour middlings and ground screen- 
ings not exceeding mill run. Contains not 
more than 10 per cent crude fiber, and not 
less than 3 per cent fat and 15 per cent 
protein. Registered in 1915 and: 19i6. 


Durum Wheat Mixed Feed. Farmers Mill|/No dealers’ or official samples received. 
Grain Co., Milnor, No. Dak. Durum 
Wheat bran and middlings mixed, full mill 
run of feed. Contains not more than 10 
per cent crude fiber, and not less than 4.09 
per cent fat and 12.05 per cent protein. 
Not registered in 1915. Registered in 1916. 


National Wheat Bran. Farmers Union|No dealers’ or official samples received. 
Grain & Supply Co., Waterville, Maine. 
Wheat bran and screenings. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 14 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Dairy Maid Winter Wheat Bran with ground|Three official samples in accord with 1916 

screenings not exceeding millrun. Federal] guaranty. Contained few seeds of corn 
Milling Co., Lockport, N. Y. Winter] cockle, mustard, chess, dock and quack 
wheat offal with ground screenings not ex-| grass. Some hulls of corn cockle and wild 
ceeding mill run. On 1915 certificate:| buckwheat. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. On 1916 certificate: 
Contains not more than 14 per cent. crude 
fiber, and not less than 2.5 per cent. fat 
and 13 per cent. protein. Megistered in 
1915 and 1916. 
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Dairy Maid Winter Wheat Middlings with|One official sample. Protein and fat in ac- 


“Dairy” 


Kennel Club Flour. 


ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. Y. 
Winter wheat offal with ground screenings 
not exceeding millrun. Contains not more 
than 8.5 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 13.5 per cent. 


protein. (1915 certificate gives 9 per cent. 
as maximum fiber). Registered in 1915 
and 1916. 


Dairy Maid Winter Wheat Mixed Feed with 


ground screenings not exceeding mill run. 
Federal Milling Co., Iockport, N. Y. Win- 
ter wheat offal with ground screenings not 
exceeding mill run. On 1915 certificate: 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. On 1916 certificate: 
Contains not more than 11 per cent. crude 
fiber, and not less than 3 per cent. fat and 
13.5 per cent. protein. Registered in 1915 
and 1916. 


Winter Wheat Middlings with 
ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. Y. Win- 
ter wheat offal with ground screenings not 
exceeding mill run. Contains not more 
than 8 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 14 per cent. pro- 
tee aera in 1915. Not registered 
in : 


Federal Milling Co., 
Lockport, N. Y. Second clear wheat flour. 
Contains not more than 1 per cent. crude 
fiber, and not less than 2 per cent. fat and 
14 per cent. protein. Registered in 1915 
and 1916. 


Lucky Spring Wheat Bran with ground 
screenings not exceeding millrun. Federal 
Milling Co., Lockport, N. Y. Spring wheat 
offal with ground screenings not exceeding 
mill run. On 1915 certificate: Contains 
bot More than 11 per cent. crude fiber, and 
not less than 4.5 per cent. fat and 15 per 
cent. protein. On 1916 certificate. Con- 
tains not more than 14 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
13 per cent. protein. Registered in 1915 
and 1916. 


Lucky Spring Wheat Flour Middlings with 


ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, 

Spring wheat offal with ground screenings 
not exceeding mill run. On 1915 certifi- 
cate: Contains not more than 9 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 17 per cent. protein. On 1916 
certificate: Contains not more than 8.5 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 14 per cent. protein. MRegis- 
tered in 1915 and 1916. 


cord with claims. Fiber much less. Not 
examined for weed seeds. 


Two official samples in accord with guar- 
anty. Contained a few seeds of mustard, 
penny cress and cow herb, wild buck- 
wheat and mustard. Some hulls of corn 
cockle and wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Two official samples. Protein and fat very 
considerably above guaranty. Fiber be- 
low maximum claimed. Contained many 
seeds of mustard and pigweed. A few of 
field peppergrass, penny cress and pepper- 
grass. Many hulls of mustard, pigweed 
and wild buckwheat. Few of yellow fox- 
tail and corn ecckle. 


No dealers’ or official samples received. 
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Lucky Spring Wheat Mixed Feed with 
ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. Y. 
Spring wheat offal with ground screenings 
not exceeding mill run. On 1915 certifi- 
cate: Contains not more than 10 per cent. 
erude fiber, and not less than 4 per cent, 
fat and 15 per cent. protein. On 1916 cer- 
tificate: Contains not more than 11 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1915 and 1916. 


Sphinx Fancy Spring Wheat Flour Middlings 
with ground screenings not exceeding mill 
run. Federal Milling Co., Lockport, N. Y.| 
Spring wheat offal with ground screenings 
not exceeding mill run. On 1915 certifi- 
cate: Contains not more than 9 per cent. 
erude fiber, and not less than 4.5 per cent. 
fat and 17 per cent. protein. On 1916 cer- 
tificate: Contains not More than 8 per 
cent. crude fiber, and not less than 3.5 per 

.cent. fat and 14 per cent. protein. Regis- 
tered in 1915 and 1916. ~ 


Sphinx Fancy Spring Wheat Mixed Feed, 
with ground screenings not exceeding mill 
run. Federal Milling Co., Lockport, N. Y. 
Spring wheat offal with ground screenings 
not exceeding mill run. Contains not more 
than 11 per cent. crude fiber, and not less 
than 3 per cent. fat and 13.5 per cent. pro- 
tein. Registered in 1915 and 1916. 


Ideal Mixed Feed. Fergus Flour Mills Co., 
Fergus Falls, Minn. Wheat bran and 
wheat middlings. Contains not less than 
4.6 per cent. fat and 17 per cent. protein. 
(Crude fiber guaranty not given on certifi- 
eates). Registered in 1915 and 1916. 


‘Peerless’? Mixed Feed. Fuller-Holway Co., 
Augusta, Me. Wheat bran, middlings, low 
grade flour, with ground screenings not to 
exceed mill run. Contains not more than: 
7.9 per cent. crude fiber, and not less than 
4 per cent. fat and 15.5 per cent. protein. 
(1915 certificate gives 4.15 per cent. fat and 
16.5 per cent. protein as minimum guar- 
antees). Registered in 1915 and 1916. 


Wheat Standard Middlings. Gardner Mills 
(Shane Bros. & Wilson, Proprietors), Hast- 
ings, Minn. Wheat middlings with ground 
screenings not exceeding mill run, manu- 
factured from wheat. Contains not more 
than 10 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 15.9 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Garland Mixed Feed. Garland Milling Co., 
Greensburg, Ind. Winter wheat product: 
Bran, middlings, screenings and wheat 
cleanings not exceeding millrun. Contains 
not more than 9 per cent. crude fiber, and 
not less than 4 per cent. fat and 16 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. More than 2 per cent. 
below. guaranty in protein. Contained 
about 9 percent. of fiber. Fat in accord 
with guaranty. Contained few hulls of 

_ecorn cockle and wild buckwheat. 


No dealers’ or official! samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Globe Dairy Feed.” Globe Elevator Co., 
Buffalo, N. Y. Composed of wheat bran, 
wheat middlings, ground wheat screenings, 
low grade flour. Contains not more than 
10 per cent. crude fiber, and not less than 4 
per cent. fat and 14 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Grafton Wheat Feed. The Grafton Roller 


No dealers’, or official samples received. 


Two official samples. Quite uneven. One 


Mill Co., Grafton, N. Dak. Mill feed made 
of wheat. Contains not more than 9.3 per 
cent. crude fiber, and not less than 4.5 per 
cent. fat and 15.4 per cent. protein. Reg- 
istered in 1915 and 1916. 


sample up to guaranty. The other nearly 
1 per cent. below guaranty in protein. 
One sample below the maximum claimed 
for fiber, and the other 4 per cent. above 
the maximum claim of fiber. Fat some- 


what above guaranty. Contained a few 
hulls of charlock. Few seeds of mustard. 


Red Dog. Griswold & Mackinnon, St. Johns- 
bury, Vt. Wheat. Contains not more than 
3.74 per cent. crude fiber, and not less than 
4 per cent. fat and 15.05 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Xtragood Mixed Feed. Griswold & Mackin- 


No dealers’ or official samples received. 


One official sample, 1 per cent. low in pro- 


non, St. Johnsbury, Vt. Wheat by-| tein. Fiber and fat in accord with guar- 
products. Contains not more than 7.5 per| anty. Contained some hulls of corn 
cent. crude fiber, and not, less than 4 per| cockle. 


cent. fat and 16 per cent. protein. Regis- 

tered in 1915 and 1916. ; 

Two official samples. One sample low in 
protein. Otherwise in accord with guar- 
anty. Contained few hulls of corn cockle, 
wild buckwheat and chess. 


Dairy Feed with screenings not exceeding mill 
run. Gwinn Milling Co., Columbus, Ohio. 
Bran and middlings with screenings not ex- 
ceeding mill run. On 1915 certificate: 
Contains not more than 7 per cent. crude 
fiber, and not less than 4 per cent. fat and 
16 ver cent. protein. On 1916 certificate: 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1915 
and 1916. ) 


Gwinn’s Red Dog. Gwinn Milling Co., Co- 
lumbus, O. Wheat product. Contains 
not more than 5 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


No dealerg’ or official samples received. 


Two official samples practically in accord 
with guaranty in protein and fat. Over- 
run a few per cent. in fiber. Contained a 
few hulls of corn cockle. 


Gwinn’s Wheat Bran with screenings not ex-| 
ceeding mill run. Gwinn Milling Co., Co- 
lumbus, Ohio. Contains not more than 10 
per cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein.’ (1915 
certificate gives 8 per cent. as maximum 
fiber). Registered in 1915 and 1916. 

Wheat Middlings with screenings not exceed-|No dealers’ or official samples received. 

ing mill run. Gwinn Milling Co., Colum- 

bus, O. Contains not more than 7.5 per 
cent. crude fiber, and not less than 4 per 

cent. fat and 16 per cent. protein. (1915 

certificate gives 6 per cent. as maximum 

fiber). Registered in 1915 and 1916. 


Acme Middlings. Jonathan Hale & Sons, 
Lyons & Ionia, Mich. Contains not more 
than 7.2 per cent. crude fiber; and not less 
than 3.7 per cent. fat and 14.6 per cent. 
protein. Registered in 1915. Not regis- 

_tered in 1916. 


No dealers’ or official samples received. 
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Acme Mixed Feed. Jonathan Hale & Sons,|One official sample. Protein and fat in ac- 
Lyons and Ionia, Mich. Bran and mid-| cord with guaranty. Fiber 2 per cent. 
dlings mixed. Contains not more than 7.4] too high. Contained few seeds of chess 
per cent. crude fiber, and not less than 3.6} and corn cockle, and some hulls of corn 
per cent. fat and 14.53 per cent. protein.| cockle. 

Registered in 1915. Not registered in 1916. 


Flake Bran. Jonathan Hale & Sons, Iyons|No dealers’ or official samples received. 
and Ionia, Mich. Contains not more than 
7.5 per cent. crude fiber, and not less than 
3.5 per cent. fat and 14 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Harter’s Mainspring Mixed Feed. The:Two official samples. Practically in accoid 
Harter Milling Co., Toledo, O. Wheat} with guaranty. Contained some hulls of 
and wheat screenings not exceeding mill] corn cockle and a few of wild buckwheat. 
run, Contains not more than 8& per cent. 
erude fiber, and not less than 4 per cent. 
fat and 15 per cent. protein. Not regis- 
tered in 1915. Registered in 1916. 


Choice Wheat Bran with Trace of Screenings./One official sample. In accord with guar- 
Hecker-Jones-Jewell Milling Co., Buffalo,| anty. Contained a few seeds of mustard, 
N. Y. Made from wheat. On 1915 certifi-| and some ‘hulls of wild buckwheat and 
cate: Contains not more than 11.75 per] corn cockle. 
cent. crude fiber, and not less than 3.5 per| 
cent. fat and 15 per cent. protein. On 1916 
certificate: Contains not more than 11.5 
per cent. crude fiber, and not less than 4.25 
per cent. fat and 14 percent. protein. Reg- 
istered in 1915 and 1916. 


Fancy White Middlings. Hecker-Jones-|No dealers’ or official samples received. 

Jewell Milling Co., Buffalo, N. Y. Made : 

from wheat. Contains not more than 5.5 

per cent. crude fiber, and not less than 5) 

per cent. fat and 16.75 per cent. protein. 

(1915 certificate gives 16.5 per cent. as 

minimum fiber). Registered in 1915 and 

1916. 


Flour Middlings with mill run screenings.|No dealers’ or official samples received. 
Hecker-Jones-Jewell Milling Co., Ruffalo, 
N. Y. Made from wheat. Contains not 
more than 8 per cent. crude fiber, and not 
less than 5.5 per cent. fat and 16 per cent. 
protein. Registered in 1915. Not regis- 
-tered in 1916. 


Mixed Feed with mill run screenings. Hecker-! No dealers’ or official samples received. 
Jones-Jewell Milling Co., Buffale, N. Y. 
Made from wheat. On 1915 certificate 
Contains not more than 9 per cent. crude 
fiber, and not less than 5 per cent. fat and 
15.75 per cent. protein. On 1916 certifi- 
cate: Contains not more than 9.25 per 
cent. crude fiber, and not less than 5.25 
per cent. fat and 15 per cent. protein. Reg- 
istered in 1915 and 1916. 


Standard Middlings with mill run screenings.|No dealers’ or official samples received. 
Hecker-Jones-Jewell Milling Co., Buffalo, 
N. Y. Made from wheat. Contains not 
more than 8.5 per cent. crude fiber, and not 
less than 6 per cent. fat and 16.5 per cent. 
protein. Registered in 1915 and 1916. 
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Red Dog. Hecker-Jones-Jewell Milling Co.,)No dealers’ or official samples received. 
Bufialo, N. Y. Made from wheat. On 
1915 certificate: Contains not more than 
5.25 per cent. crude fiber, and not less than 
5 per cent. fat and 16.75 per cent. protein. 
On 1916 certificate: Contains not more 
than 5 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 16.75 per cent.| 
protein. Registered in 1915 and 1916. 


Wheat Bran with sereenings not exceeding 
millrun. Highland Milling Co., Highland, 
Ill. Bran trom wheat with screenings not 
exceeding mill run, screenings to amount to] ' 
less than 5 per cent. Contains net more 
than 10 per cent. crude fiber, and not less 
than 3.55 per cent. fat and 14.3 per cent. 
protein. Registered in 1915 and 1916. 


One official sample. Well in accord with 
guaranty. Contained some hulls of corn 
cockle and wild buckwheat. 


Wheat bran and middlings run together. 
(Trade name for it, ‘‘Mixed Feed’’). High- 
land Milling Co., Highland, Ill. Wheat 
bran and middlings run together with 
screenings not exceeding mill run. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 15 per 
cent. protein. Registered in 1915 and 1916. 


One official sample. Above in protein and 
fat, and fiber below maximum guaranty. 
No weed seeds found. 


Wheat Middlings with ground screenings not 
exceeding mill run. Highland Milling Co., 
Highland, Ul. Wheat middlings with not 
over 5 per cent. screenings. Contains not 
more than 6 per cent. crude fiber, and not 
less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


_Above guaranty in 
Fiber as claimed. No 


One official sample. 
protein and fat. 
weed seeds found. 


Winter Wheat Mixed Feed, with screenings 
not exceeding mill run. Highland Milling 
'Co., Highland, Ill. No certificate filed. 
Claims on package: Contains not more 
than 8 per cent. crude fiber, and not less 
than 4 per cent. fat and 14 per cent. pro- 
tein. Unregistered. 


One official sample. Well above guaranty 
in protein. Contained few hulls of corn 
cockle. 


Dreadnaught Bran and Screenings. Hunter- 
Robinson- Wenz Milling Co., St. Louis, Mo. 
Bran with ground screenings not exceeding 
mill run. Contains not more than 11 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15.5 per cent. protein. - Not 
registered in 1915. Registered in 1916. 


Jenks Mixed Feed. Huron Milling Co., Har- 


One official sample. Above guaranty in 
protein; slightly below in fat; fiber below 
the maximum guaranty. Contained few 
hulls of corn cockle. 


One official sample. Above guaranty in 


Jenks White Middlings. 


Wheat Bran. 


bor Beach, Mich. Wheat bran and ground 
screenings not exceeding mill run. Con- 
tains not more than 5.85 per cent. crude 
fiber, and not less than 4.6 per cent. fat and 
12. 18 per cent. protein. (1915 certificate 
gives 12 per cent. as minimum protein). 
Registered in 1915 and 1916. 


Huron Milling Co., 
Harbor Beach, Mich. Contains not more 
than 33 per cent. crude fiber, and not less 
than 24 per cent. fat and 13 per cent. pro- 
tein. Registered in 1915 and 1916. 


Indiana Milling Co., Terre 
Haute, Ind. Wheat bran with ground 
screenings not exceeding mill run. Con- 
tains not more than 10 per cent. crude fiber, 
and not less than 4 per cent. fat and 14 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


protein; low in fat; fiber overruns maxi- 
mum guaranty by more than 2 per cent. 
Contaized few seeds of chess, and few 
hulls of corn cockle. 


One official sample. In accord with guar- 


anty. 


No deaters’ or official samples received. 
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Kehlor’s Mill Feed. Kehlor Flour Mills Co.,|No dealers’ or official samples received. 
Hast St. Louis, Mo. Composed of pure 
wheat bran and brown middlings run to- 
gether. Contains not more than 8 per cent. 
erude fiber, and not less than 4 percent. fat 
and 15 per cent. protein. Registered in 
1915. Not registered in 1916. 


Palace Bran. Kehlor Flour Mills Co., East|No dealers’ or official samples received. 
St. Louis, Mo. Made from pure hard win- 
ter Wheat. Contains not more than 10 per 
cent. crude fiber, and not less than 4 per 
eent. fat and 1434 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Anchor Bran with ground wheat screenings|One official sample. In accord with guar- 
not exceeding mill run. Kemper Mill & anty. No weed seeds found. 
Elevator Co., Kansas City, Mo. Pure 
wheat bran and ground wheat screenings 
not exceeding the mill run. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 14.5 per cent. 
protein. Registered in 1915 and 1916. 


Anchor Pure Bran. Kemper Mill & Elevator|No dealers’ or official samples received. 
Co., Kansas City, Mo. Pure winter wheat. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Carnation Gray Middlings with screenings|Two official samples. Protein above guar- 
not exceeding mill run. Kemper Mill &| anty; fat in accord with guaranty; fibre 
Elevator Co., Kansas City, Mo. Wheat} somewhat below the maximum guaranty. 
shorts and ground screenings. Contains} Contained few seeds of rib grass and few 
not more than 8 per cent. crude fiber, and| hulls of wild buckwheat. 
not less than 4.3 per cent. fat and 16 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Crescent Middlings with ground wheat|No dealers’ or official samples received. 
screenings not exceeding millrun. Kemper 
Mill & Elevator Co., Kansas City, Mo. 
Middlings and ground wheat screenings. 
Contains not More than 8 per cent. crude 
fiber, and not less than 4.25 per cent. fat 
and 10 per cent. protein. Not registered 
in 1915. Registered in 1916. 


Crescent Mixed Feed with ground screenings|Two official samples. In accord with guar- 
nat exceeding mill run. Kemper Mill &| anty. Contained some seeds of wild 
Elevator Co., Kansas City, Mo. Pure} buckwheat, yellow foxtail and Pennsyl- 
wheat bran and middlings with] vania persicaria. Also a few of green 
ground screenings. Contains not more] foxtail, pigweed, lady’s thumb, bladder 
than 10 per cent. crude fiber, and not less} ketmia, chess and mustard. 
than 4 per cent. fat and 16 per cent. pro- 
tein. (1915 certificate gives 5 per cent. as 
aun fiber). Registered in 1915 and 
1916. 


Diamond ‘“K” Bran with ground wheat|Two official samples. Well above guaranty 
sereenings not exceeding millrun. Kemper| in protein. Fiber and fat in accord with 
Mill & Elevstor Co., Kansas City, Mo.| guaranty. Contained a few seeds of wild 
Wheat bran and ground wheat screenings.| buckwheat, dock and chess. Few hulls 
Contains not more than 10 per cent. crude| of corn cockle and wild buckwheat. 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1915 
and 1916. 
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Pyramid Mixed Feed. Kimball Bros. Co., 
Bath, Me. Bran and middlings. Contains 
not more than 8.47 per cent. crude fiber, 
and not less than 3.5 per cent. fat and 13. 56 
per cent. protein. (1915 certificate gives} 
3.25 per cent. fat and 14 per cent. protein) 
as minimum guarantees). Registered in 
1915 and 1916. 


Badger Fancy Middlings. Chas. A. Krause, 
Milling Co., Milwaukee, Wis. Made from 
Maizo red dog flour and wheat middlings| 
with ground screenings not exceeding mill) 
run. 
crude fiber, and not less than 43 per cent.| 
fat and 12 per cent. protein. Registered i in 
1915 and 1916. | 


Badger Fancy Mixed Feed. Chas. A. Krause 
Milling Co., Milwaukee, Wis. Made from) 
Maizo “red dog flour and Wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
12} per cent. protein. Registered in 1915 
and 1916. 


Wheat Bran with mill run screenings not to 
exceed 8 percent. Larrabee Flour Mills Co., 
Hutchinson and Safford, Kans., and Clin- 
ton, Mo. Contains not more than 10 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 14.4 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


“Golden Bull” Bran. Lawrenceburg Roller 
Mills Co., Lawrenceburg, Ind. Pure wheat 
product. Contains not more than 11.5 per 
cent. crude fiber and not less than 2 per 
cent. fat and 15.5 per cent. protein. Regis- 
tered in 1915 and 1916. 


“Golden Bull’ Middlings. Lawrenceburg 
Roller Mills Co., Lawrenceburg, Ind. Pure 
wheat product. Contains not more than 
8 per cent. crude fiber, and not less than 3 
per cent. fat and 17.5 per cent. protein. 
Registered in 1915 and 1916. 


“Golden Bull’? Mixed Feed. Lawrenceburg 
Roller Mills Co., Lawrenceburg, Ind. 
Wheat bran and middlings with ground 
screenings not exceeding mill run. Con- 
tains not more than 10.2 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
16 ser cent. protein. Registered in 1915 


and 1916. 
“Snowflake” Bran. Lawrenceburg Roller 
Mills Co., Lawrenceburg, Ind. | Pure 


wheat product. Contains not more than 
9.5 per cent. crude fiber, and not less than 
3.8 per cent. fat and 14.5 per cent. protein. 
(1915 certificate gives 14.2 per cent. as min- 
imum protein). Registered in 1915 and 
1916. 


‘*Snowflake’’ Middlings. Lawrenceburg Rol- 
-ler Mills Co., Lawrenceburg, Ind. Pure 
wheat product. Centains not more than 6 
per cent. crude fiber, and not less than 5.1 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1915 and 1916. 


Contains not more than 7 per cent.| — 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


One official sample. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


or official samples received. 


or official samples received. 


or official samples received. 


No dealers’ or official samples received. 


or official samples received. 


Above guaranty in 
protein; fiber 1 per cent. too high; fat in 
accord with guaranty. Contained a few 
seeds of corn cockle, yellow foxtail and 
apetalous, and some hulls of corn cockle. 


No dealers’ or official samples received.” 
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**Snowflake’”’ Mixed Feed. 


Elmco Bran. 


Waseo Bran. 


Lawrenceburg 
Roller Mills Co., Lawrenceburg, Ind. 
Wheat bran and middlings with ground 
screenings not exceeding mill run. Con- 
tains not more than 8 per cent. crude aber, 
and not less than 4.3 per cent. fat and 15.2 
per cent. protein. Registered in 1915 and 
1916. 


Perfection Roller Mills Winter Wheat Bran. 


John C. Liken Co., Sebewaing, Michigan. 
Made from winter wheat. Contains not 
more than 12 per cent. crude fiber, and not 
less than 3 per cent. fat and 12 per cent. pro- 
tein. Not registered in 1915. Registered 
in 1916. 


erteciion Roller Mills Winter Wheat Mid- 


dlings. John C. Liken Co., Sebewaing, 
Mich. Made from winter wneat. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 13.5 
per cent. protein. Not registered in 1915. 
Registered in 1916. 


Listman Mill Co., LaCrosse, 
Wis. Pure wheat goods. On 1915 certi- 
ficate: Contains not more than 12.16 per 
cent. crude fiber, and not less than 3.86 per 
cent. fat and 15.69 per cent. protein. On 
1916 certificate: Contains not more than 
11.37 per cent. crude fiber, and not less than 
3.63 per cent. fat and 15.51 per cent. pro- 
tein. Registered in 1915 and 1916. ‘ 


Elmco Mixed Feed. Listman Mill Co., La 


Crosse, Wis. Pure wheat goods. On 1915 
certificate: Contains not more than 9.15 
per cent. crude fiber, and not less than 4.09 
per cent. fat and 15.55 per cent. protein. 
On 1916 certificate: Contains not more 
than 8.97 per cent. crude fiber, and not less 
than 4.38 per cent. tat and 15.01 per cent. 
protein. Registered in 1915 and 1916. 


Elmco Red dog. Listman Milt Co., LaCrosse, 


Wis. On 1915 certificate: Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent. fat and 15.5 per cent. 
protein. On 1916 certificate: Contains 
not more than .93 per cent. crude fiber, and 
not less than 3.57 per cent. fat and 15.91 
oe cent. protein. Registered in 1915 and 
16. 


Lyon & Greenleaf, Wauseon, 

Wheat bran. Containg not more than 
9.5 per cent. crude fiber, and not less than 
4 per cent. fat and 14,5 per cent. protein. 
Registered in 1915 and 1916. 


Waseo Middlings with ground screenings not 


exceeding mill run. Lyon & Greenleaf, 
Wauseon, O. Wheat middlings with 
ground screenings not exceeding mill run. 
Contains not more than 6 per cent. crude 
fiber, and not less than 4 per cent. fat and 
17 per cent. protein. Registered in 1915 
and 1916. 


One official sample. Above guaranty in 
protein. Practically in accord with guar- 
anty in, fiber and fat. Contained few 
seeds of.chess and dock. Few hulls of 
corn cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Two per cent. above 
guaranty in protein; fat in accord with 
guaranty; fiber well below the maximum 
guaranty. Contained few seeds of yel- 
low foxtail and a few hulls of wild buck- 
wheat and corn cockle. 


No dealers’ or official samples received. 
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Waseo Mixed Feed with ground screenings 
not exceeding mill run. Lyon & Green- 
leaf, Wauseon, Ohio. Wheat bran and 
middlings with ground screenings not ex- 
ceeding mill run. Contains not more than 
8 per cent. crude fiber, and not less than 4 
per cent. fat and 15 per cent. protein. Reg- 
istered in 1915 and 1916. 


Madelia Roller Mills Wheat Flour Middlings 
with ground screenings not exceeding mil 
run. Madelia Roller Mills. (Registered 
by Chas. M. Cox Co., Boston, Mass.) Con- 
tains Dot more than 5.35 per cent. crude 
fiber, and not less than 3 per cent. fat and 
14.25 per cent.protein. Registered in 1915. 
Not registered in 1916. 


Triangle Bran. Mansfield Milling Co., 
Mansfield, Ohio. Composed of wheat bran 
with not to exceed mill run of screenings. 
Contains not more than 13 per cent. 
crude fiber, and not lessthan 4 per cent. 
fat and 13 per cent. protein. Not regis- 
tered in 1915. Registered in 1916. 


Triangle Middlings. Mansfield Milling Com- 
pany, Mansfield, Ohio. Composed of 
wheat middlings with not to exceed mill 
run of screenings. Contains not more than 
13 per cent. crude fiber, and not less than 
4 percent. fat and 13 per cent. protein. 
‘Not registered in 1915. Registered in 1916. 


Maple Leaf Milling Co., Ltd., Toron- 
to, Ont., Can. (Registered by Chas. M. 
Cox Co., Boston, Mass.) Wheat bran. 
Contains not mere than 12 per cent. crude 
fiber, and not less than 43 per cent. fat and 
154 per cent. protein. Registered in 1915 
and 1916. 


Rex Middlings. Maple Leaf Milling Co., 
Ltd., Toronto, Ont., Can. (Registered by 
Chas. M. Cox Co., Boston, Mass.) Wheat 
middlings. Contains not more than 10 per 
cent. crude fiber, and not less than 5.5 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Fancy Pure Bran. Melrose Milling Co., 
Melrose, Minn. Contains not more than 
11 per cent. crude fiber, and not less than 
3 per cent. fat and 14 per cent. protein. 
Registered in 1915 and 1916. 


Middiings. Melrose Milling Co., Melrose, 
Minn. Contains nor more than 14 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1915 and 1916. 


Big B Choice Wheat Bran, Moseley & Mot- 
ley Milling Co., Rochester, N. Y. Wheat 
bran. Contains not more than 12 per cent. 
crude fiber, and not less than 3 per cent. fat 
and 14 per cent. protein. Registered in 
1915. Not registered in 1916. 


Big B Mixed Feed. Moseley & Motley Mill- 
ing Co., Rochester, N. Y. Wheat bran 
and wheat middlings and ground screen- 
ings not exceeding mill run. Contains 
not more than 12 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per cent. 


Bran. 


One official sample. Practically in accord 
with guaranty. Contained some seeds 
of chess, a few of wild buckwheat, and 
a few hulls of corn cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Protein, fiber and fat 
correspond very well with guaranty. 
Contained few hulls of wild buckwheat. 


One official sample. In accord with guaran- 
ty. No weed seeds found. 


’ 


No dealers’ or official samples received. 


or official samples received. 


No dealers’ 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


protein. Not registered in 1915. Regis- 
tered in 1915. 
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Wheat Middlings with ground screenings not 
exceeding mill run. Moseley & Motley 
Milling Co., Rochester, New York. Con- 
tains not More than 10 per cent. crude fiber 
and not less than 4.5 per cent. fat and 15 
per mene protein. Registered in 1915 and 
1916. 


Brook’s Fancy Mixed Feed. A. H. Mcleod 
Milling Co., St. Johnsbury, Vt. Bran and 
red dog flour. Contains not more than 9 
per cent. crude fiber, and not less than 4.5 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1915 and 1916. 


Wheat Bran with screenings not exceeding 
mill run. National Feed Co., St. Louis, 
Mo. Contains not more than 10 per cent. 
crude fiber, and not less than 4 per cent. fat 
and 14.5 per cent. protein. Registered in 
1915. Not registered in 1916. 


Wheat Mixed Feed with screenings not ex- 
ceeding mill run. National Feed Co., St. 
Louis, Mo. Composed of wheat bran, 
wheat middlings and wheat screenings not 
exceeding mill run. Contains nor more 
than 10 per cent. crude fiber, and not less 


than 4 per cent. fat and 14.5 per cent. pro- 
tein. egistered in 1915. Not registered 
in 1916. 


Bob Red Dog Flour, National Milling Co., 
Minneapolis, Minn. No certificate filed. 
Claims on package. Contains not more 
than 5 per cent. crude fiber, and not less 
than 4 per cent. fat and 16 per cent. protein. 
Unregistered. 


Seal of Minnesota bran with ground screen- 
ings not exceeding mill run. New Prague 
Flouring Mill Co., New Prague, Minn. 
On 1915 certificate: Contains not more 
than 11 per cent. crude fiber, and not less 
than 4.75 per cent. fat and 14.6 per cent. 
protein. On 1916 certificate: Contains 
not more than 10.5 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 13.1 
yer cet protein. Registered in 1915 and 
1 h 


Seal of Minnesota Standard Middlings. New 
Prague Flouring Mill Co., New Prague, 
Minn. Pure wheat feed. On1915 certifi- 
cate: Contains not more than 6.75 per 
cent. crude fiber, and not less than 5.8 per 
cent. fat and 17.75 per cent. protein. On 
1916 certificate: Contains not more than 
6 per cent. crude fiber, and not less than 6 
Pe cent. fat and 13. 5 per cent. protein. 

egistered in 1915 and 1916. 


Niagara Falls Milling Co. Choice Wheat 
Bran. Niagara Falls Milling Co., Buffalo, 
N. Y. Contains not more than 13 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 13 percent. protein. (1915 certifi- 
cate gives 14 per cent. as minimum p1o- 
tein). Registered in 1915 and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. More than 1 per cent. 
below guaranty in protein; fat in accord 
with guaranty; fiber looms half the max- 
imum guaranty. 


Two official samples. Practically in ac- 
cord with guaranty. Contained some 
hulls of corn cockle and wild buck- 
wheat. 


No dealers’ or official samples received. 


One official sample. Well above the pro- 
tein and fat guaranties; below the maxi- 
mum fiber guaranty. Contained some 
hulls of corn cockle. 
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Niagara Falls Milling Co. 
Tiow Grade Flour. Niagara Falls Milling 
Co., Buffalo, N. Y. Contains not more 
than 4 per cent. crude fiber, and not less 
than 3 per cent. fat and 15 per cent. pro- 
veins Not registered in 1915. Registered 
in : 


Niagara Falls Milling Co. 
Middlings. Niagara Falls Milling Co., 
Buffalo, N. Y. Contains not more than 11 
per cent. crude fiber, and not less than 4 


per cent. fat and 16 per cent. protein. Reg- 


istered in 1915. Not registered in 1916. 


Niagara Falls Milling Co. 
Feed. Niagara Falls Milling Co., Buffalo, 
N. Y. Low grade flour and bran. 
tains not more than 10% per cent. crude 
fiber, and not less than 3 per cent. fat and 
15 per cent. protein. Registered in 1915. 
Not registered in 1916. 


N. M. Co. Middlings. 
Co., Noblesville, Ind. Contains not more 
than 7 per cent. crude fiber, and not less 
than 4 per cent. fat and 15 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 


N. M. Co. Mixed Feed. Noblesville Milling]One official sample. 


Co., Noblesville, Ind. Wheat bran, mid- 
dlings and ground wheat screenings not 
exceeding mill run. Contains not more 
than. 8 per cent. crude fiber, and not less 
than 4 per cent. fat and 16 per cent. pro- 
tein. Registered in 1915 and 1916. 


N. M. Co. Wheat Bran and Screenings. 
Noblesville Milling Co., Noblesville, Ind. 
Wheat bran and ground wheat screenings 
not exceeding millrun. Contains not more 
than 8 per cent. crude fiber, and not less 
than 3.7 per cent. fat and 14.5 per cent. 
protein. Registered in 1915 and 1916. 


Planet Feed. i C 
Milling Co., Minneapolis, Minn. _ Wheat 
bran and red dog flour. Contains not 


more than 8 per cent. crude fiber, and not 


less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


Pure Wheat Bran. 
dated Milling Co., Minneapolis, Minn. 
Pure wheat bran. Contains not more than 
11 per cent. crude fiber, and not less than 4 
per cent. fat and 14.5 per cent. protein. 
Registered in 1915 and 1916. 


Wheat Flour Middlings with ground screen- 


ings not exceeding millrun. Northwestern 
Consolidated Milling Co., Minneapolis, 
Minn. Contains not more than 6 per cent. 
crude fiber, and not less than 4.5 per cent. 
fat and 15.5 per cent. protein. i 
in 1915 and 1916. 


Wheat Mixed Feed composed of wheat bran, 
flour middlings and ground screenings not 
exceeding mill run. Northwestern Con- 
solidated Milling Co., Minneapolis, Minn. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4.5 per cent. fat and 
15 per cent. protein. Registered in 1915 
and 1916. fs 


Choice WheatjOne official sample. 


Con- 


Northwestern Consolidated|No dealers’ 


Northwestern Consoli- 


Registered 


S _ Two and a half pet 
cent. low in protein. Fat and fiber in 
accord with guaranty. 


Choice Wheat|No dealers’ or official samples received. 


Perfect Mixed|No dealers’ or official samples received. 


Noblesville Milling|No dealers’ or official samples received. 


In accord with guar- 
anty. Contained some hulls of corn 


cockle. 


Two official samples. Well above guaranty 
in both protein and fat, fiber overruns 
maximum guaranty by 3 per cent. Con- 
tained few seeds of chess and corn cockle. 
Also, some hulls of corn cockle. 


or official samples received. 
No dealers’ 


or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Wheat Standard Middlings with ground 
screenings not exceeding mill run. North- 
western Consolidated Milling Co., Minne- 
apolis, Minn. Contains not more'than 11 
per cent. crude fiber, and not less than 4.5 
per cent. fat and 15 per cent. protein. Reg- 
istered in 1915 and 1916. 


XXX Comet. Northwestern Consolidated 
Milling Co., Minneapolis, Minn. Red dog 
flour. Contains not more than 3 per cent. 
crude fiber, and not lessthan 4 per cent. fat 
and 16.5 per cent. protein. Registered in 
1915 and 1916. 


Taylor’s Feed. Northwestern Elevator. & 
Mill Co., Toledo, O. Wheat product with 
screenings not exceeding mill run. Con- 
tains not more than 64 per cent. crude 
fiber, and not less than 4 per cent. fat and 
13 per cent. protein. Not registered in 
1915. Registered in 1916. 


Wheat Bran with ground screenings not ex- 
ceeding mill run. Northwestern Hlevator 
& Mill Co., Toledo, O. Wheat product. 
Contains not more than 6 per cent. crude 
fiber, and not less thar 4 per cent. fat and 
13 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Faney Wheat Bran with ground screenings 
not exceeding millrun. Ogilvie Flour Mills 
Co. No certificate filed. Claims on pack- 
age: Contains not more than 10 per cent. 
erude fiber, and not less than 4 per cent. 
fat and 15 per cent. protein. Unregistered. 


Wheat Bran with ground screenings not ex- 
ceeding mill run. Peninsular Milling Co., 
Flint, Mich. Contains not more than 11 
per cent. crude fiber, and not less than 3.5 
per cent. fat and 14 per cent. protein. Not 
registered in 1915, Registered in 1916. 


Wheat Middlings with ground screenings not 
‘exceeding miJl run. Peninsular Milling 
Co., Flint, Mich. On 1915 certificate: 
Contains not more than 7 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. On 1916 certificate: 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. protein. Registered in 1915 
and 1916. f 


Wheat Mixed Feed with ground screenings 
not exceeding millrun. Peninsular Milling 
Co., Flint, Mich. Composed of bran and 
middlings with ground screenings not ex- 
ceeding mill run. Contains not more than 
10 per cent. erude fiber, and not less than 4 
per cent. fat and 14 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Mixed Feed. Pilliod Milling Co., Swanton, 
O. Bran, middlings and ground screenings 
not to exceed mill run. Contains not more 
than 9.25 per cent. crude fiber, and not less 
than 4.25 per cent. fat and 15.5 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Three official samples practically in accord 
with guaranty. No weed seeds found. 


One official sample in accord with guaranty. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. 1 per cent. low in pro- 
tein, 2 per cent. above the maximum of 
fiber, and 1 per cent. above minimum 
guaranty of fat. Many hulls of wild 
buckwheat. - 


One official sample, 1} per cent. low in pro- 
tein; fiber and fat in accord with guar- 
anty. Contained few hulls of corn cockle. 


No dealers’ or official samples received. 


One official sample. Considerably below 
guaranty in protein and fat. Fiber below 
its Maximum guaranty. Contained few 
seeds of corn cockle and wild buckwheat, 
and some hulls of corn cockle. 


No dealers’ or official samples received. 
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Pi 


Pi 


Pillsbury’s Durum Wheat Standard 


leo Fancy Winter Bran with not exceeding 
mill run of screenings. Pilliod Milling Co., 
Swanton, O. Contains not more than 11 
per cent. crude fiber, and not less than 4 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


lisbury’s Durum Wheat Bran with ground 
screenings not exceeding mill run. Pills- 
bury Flour Mills Co., Minneapolis, Minn. 
Durum wheat bran and ground screenings. 
Contains not more than 14 per cent. crude 


fiber, and not less than 4 per cent. fat and|- 
Registered in 1915 


11 per cent. protein. 
and 1916. 


By Bl 
Middlings with ground screenings not ex- 
ceeding mill run. Pillsbury Flour Mills 
Co., Minneapolis, Minn. Durum wheat 
sherts and ground screenings. Contains 
not more than 11 per cent. crude fiber, and 
not less than 4 per cent. fat and 12.5 per 
cent. protein. Registered in 1915 and 1916. 


Pillsbury’s Fancy Wheat Mixed Feed with 


Pi 


Pi 


ground screenings not exceeding mill run. 
Pillsbury Flour Mills Co., Minneapolis, 
Minn. Wheat bran, ground screenings and 
low grade wheat flour. On 1915 certificate: 
Contains not more than 9 per cent. crude 
fiber, and not less than 4% per cent. fat and 
16 per cent. protein. On 1916 certificate: 
Contains not more than 16 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. protein. Registered in 1915 
and 1916. 


Isbury’s Wheat Bran with ground screen- 
ings not exceeding mill run. _ Pillsbury 
Flour Mills Co., Minneapolis, Minn. 
Wheat bran and ground screenings. On 
1915 certificate: Contains not more than 
12 per cent. crude fiber, and not less than 4 
per cent. fat and 14.5 per cent. protein. On 
1916 certificate: Contains nct more than 
13 per cent. crude fiber, and not less than 4 
per cent. fat and 13 per cent. protein. . Reg- 
istered in 1915 and 1916. 


lisbury’s Wheat “A” Middlings with 
ground screenings not exceeding mill run. 
Pillsbury Flour Mills Co., Minneapolis, 
Minn. Wheat shorts, ground screenings 
and low grade wheat flour. On 1915 cer- 
tificate: Contains not more than 7 per 
cent. crude fiber, and not less than 44 per 
cent. fat and 15 per cent. protein. On 1916 
certificate: Contains not more than 8 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1915 and 1916. 


Pillsbury’s Wheat Standard ‘“‘B’”’ Middlings 


with ground screenings not exceeding mill 


run. Pillsbury Flour Mills Co., Minneapo- 
lis, Minn. Wheat shorts and ground 
screenings. On 1915 certificate: Contains 


not more than 10 per cent. crude fiber, and 
not less than 43 per cent. fat and 15 per 
cent. protein. On 1916 certificate: Con- 
tains not more than 11 per cent. crude 
fiber, and not less than 4 per cent. fat and. 
14 per cent. protein. Registered in 1915 
and 1916. : 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. ~ 


Three official samples. One of the samples 
above, the others below in protein. Fiber 
and fat as guaranteed. Contained a few 
seeds of night-flowering catchfly and 
green foxtaii. Few hulls of wild buck- 
wheat and corn cockle. 


Three official samples in accord with guar- 
anty. Contained few seeds of flax. Some 
hulls: of wild buckwheat. 


No dealers’ or official samples received. 


One official sample. Well up in protein and 
fat. Fiber in accordance with guaranty. 
No weed seeds found. 
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Piilsbury’s XX Daisy. Pillsbury Flour Mills|Two official samples, well up in protein and 


Co., Minneapolis, Minn. Low grade wheat 
flour. On 1915 certificate: Contains not 
more than 4 per cent. crude fiber,.and not 
less than 43 per cent. fat and 17 per cent. 
protein. On 1916 certificate: Contains 
not more than 4 per cent. crude fiber, and 
not less than 4 per cent. fat and 16 per cent. 
protein. Registered in 1915 and 1916. 


fat. 
anty- 


Fiber below the maximum guar- 


Champion Mixed Feed with ground screen-|Two official samples, above guaranty in 


ings not exceeding mill run. 
Milling Co., Portland, Mich. Wheat offal. 
Contains not more than 8.46 per cent. 
crude fiber, and not less than 3.58 per cent. 
fat and 13.56 per cent. protein. Registered 
in 1915 and 1916. 


Quaker City Flour Mills Co. Bran. 
City Flour Mills Co., Philadelphia, Pa. 
(Registered in 1915 by Chas. M. Cox Co., 
Boston, Mass.) Wheat bran and ground 
screenings not to exceed millrun. Contains 
not more than 104 per cent. crude fiber, and 
not less than 3 per cent. fat and 13 per cent. 
protein. Registered in 1915 and 1916. 


Quaker City Winter Wheat 
Quek City Fiour Mills Co., Philadelphia, 
Pa. Made from pure wheat with ground 
screenings not to exceed mill run. Con- 
tains not more than 5% per cent. crude fiber, 
and not less than 4 per cent. fat and 14 per 
cent. protein. Registered in 1915 and 1916. 


Bell Cow Bran. Quaker Oats Co., Chicago, 
Tl. Wheat bran with ground screenings 
not exceeding mill run. Contains not more 
than 7.6 per cent. crude fiber, and not less 
than 5.5 per cent. fat and 15.3 per cent. 
protein. Registered in 1915 and 1916. 


Bell Cow Middlings. Quaker Oats Co., 
Chicago, Iil. Wheat. middlings with 
ground screenings not exceeding mill run. 
Contains not more than 7.6 per cent. crude 
fiber, and not less than 5.5 per cent. fat and 
15.5 per cent. protein. Registered in 1915. 

‘Not registered in 1916. 


Queen Bee Bran. Queen Bee Flour Mills Co., 
Minneapolis, Minn. Wheat bran only. 
Contains not more than 10.5 per cent. 
crude fiber, and not less than 4.3 per cent. 
fat and 14.5 per cent. protein. Registered 
in 1915. Not registered in 1916. 


Queen Bee Red Dog or Low Grade 
Bee Flour Mills Co., Minneapolis, Minn. 
Low grade flour or red dog milled from 
wheat only. Contains not more than 5.2 
per cent. crude fiber, and not less than 3.2 
per cent. fat and 17.2 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Queen Bee Standard Middlings with not to 
exceed mill run of ground. screenings. 
Queen Bee Flour Mills Co., Minneapolis, 
Minn. Contains not more than 9.5 per 
cent. crude fiber, and not less than 4.5 per 
cent. fat and 16.5 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Portland| protein and fat. 


Middlings.|One official sample. 


Fiber practically in ac- 

cord with guaranty. Contained some 
seeds of chess, and some hulls of corn 
cockle. 


Quaker| No dealers’ or official samples received. 


Well above guaranty 
in protein; fat and fiber, in accordance 
with guaranty. No weed seeds found. 


No dealers’ or official samples received. 


One official sample. . Considerably above 
guaranty in protein and fat. Fiber prac- 
tically as claimed. No weed seeds found. 


No dealers’ or official samples received. 


Queen|No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Bixota Bran with ground screenings. Red 
Wing Milling Co., Red Wing, Minn. 
Wheat bran witn ground screenings not ex- 
ceeding mill run. Contains not more than 
13.2 per cent. crude fiber, and not less than 
4.8 per cent. fat and 14 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Richardton Mixed Feed. Richardton Roller 
Mills, Richardton, No. Dakota. On 1915 
certificate: It is made from pure hard 
spring wheat, contains no wheat screen- 
ings, contains steam scourings from one 
scourer of mill run. Contains not more 
than 6.7 per cent. crude fiber, and not less 
than 4.9 per cent. fat and 16.88 per cent. 
protein. On 1916 certificate: Pure wheat 
bran, middlings, shorts, and wheat screen- 
ings not exceeding mill run. Contains not 
more than 9.2 per cent. crude fiber, and not 
less than 3.7 per cent. fat and 16.7 per cent. 
protein. Registered in 1915 and 1916. 


Robin Hood Bran. Robin Hood Mills, Ltd., 
Moose Jaw, Sask. Wheat bran. Contains 
not more than 9.8 per cent. crude fiber, and| 
not less than 5.2 per cent. fat and 16.25 per| 
cent. protein. Registered in 1915 and 1916. 


Standard Middlings. Rush City Milling Co., 
Rush City, Minn. A by-product obtained 
from wheat in manufacturing flour. Con- 
tains not more than 8.2 per cent. crude 
fiber, and not less than 4.2 per cent. fat and 
13.5 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Bran. Russell-Miller Milling Co., Minneapo- 
lis, Minn. Wheat only. Contains not 
more than 11 per cent. crude fiber, and not 
less than 4 per cent. fat and 13 per cent. 
protein. Registered in 1915 and 1916. 


Flour Middlings. Russell-Miller Milling Co., 
Minneapolis, Minn. Wheat only. Con- 
tains not more than 6 per cent. crude fiber, 
and not less than 5 per cent. fat and 15 per 
cent. protein. (1915 certificate gives 16 per 
cent. as minimum protein). Registered in 
1915 and 1916. 


Occident Wheat Feed. Russell-Miller Mill- 
ing Co., Minneapolis, Minn. Wheat only. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4.5 per cent. fat and 
15 per cent. protein. Registered in 1915 
and 1916. 


Red Dog Flour. Russell-Miller Milling Co., 
Minneapolis, Minn. Wheat only. Con- 
tains not more than 6 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 16 
per cent. protein. Registered in 1915 and 
1916. 


Standard Middlings. Russell-Miller Milling 
Co., Minneapolis, Minn. Wheat only. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1915 
and 1916. 


REsULtTs or EXAMINATION. 


Two official samples in accord with guar- 
anty. Contained some seeds of pigweed, 
night-flowering catchfly, mustard, false 
flax, penny cress and wild buckwheat, 
and many hulls of wild buckwheat and 
corn cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
p 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Three official samples. Well up in protein. 
Fat and fiber as claimed. Contained a 
few hulls of corn cockle and wild buek- 
wheat. 


No dealers’ or official samples received. 
One official sample. In accord with guar- 


anty. Contained few hulls of wild buck- 
wheat and corn cockle. 
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Wheat Bran and screenings not to exceed 8 
er cent. screenings. Shellabarger Mill & 
Wlevator Co., Salina, Kans. No certificate 

filed. Claims on package: Contains not 
more than 10 per cent. crude fiber, and not 
less than 3.5 per cent. fat and 14.5 per cent. 
protein. Unregistered. 


“Gold Mine” Feed. Sheffield-King Milling 
Co., Minneapolis, Minn. Composed of 
bran, shorts, low grade flour, wheat prod- 
uct, and pulverized screenings. Contains 
not more than 8.98 per cent. crude fiber, 
and not less than 4.9 per cent. fat and 15.9 
pe cent. protein. Registered in 1915. ane 
1916. 


Sleepy Eye Bran (Registered in 1916 as Pure 
Wheat Bran). Sleepy Eye Milling Co., 
Minneapolis, Minn. (Registered in 1916 
by Chas. M. Cox Co., Boston, Mass.) On 
1915 certificate: Contains not more than 
10.5 per cent. crude fiber, and not less than 
4.3 per cent. fat and 14.5 per cent. protein. 
On 1916 certificate: Contains not more 
than 14.5 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 10.5 per cent. pro- 
tein. Registered in 1915 and 1916. 


Sleepy Eye Red Dog or Low Grade. Sleepy 
Eye Flour Mills Co., Minneapolis, Minn. 
Pure wheat red dog or low grade. Contains 
not more than | 5.2 per cent. crude fiber, and 
not less than 3.2 per cent. fat and 17.2 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Sleepy Eye Standard Middlings, with not*to 
exceed mill run of ground screenings. 
Sleepy Eye Flour Mills Co., Minneapolis, 
Minn. Pure wheat middlings with not to 
exceed mill run of ground screenings. 
Contains not more than 9.5 per cent. crude 
fiber, and not less than 4.5 per cent. fat and 
16.5 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Wheat Bran with ground screenings not ex- 
ceeding mill run. Southwestern Milling 
Co., Kansas City, Mo. No certificate filed. 
Claims on package: Contains not more 
than 10 per cent. crude fiber, and not less 
than 4 per cent. fat and 16.5 per cent. pro- 
tein. Unregistered. 


Try Me Mixed Feed. Sparks Milling Co., 
Alton, Ill. Pure wheat bran, middlings, 
and ground screenings not exceeding mill 
run. Contains not more than 8 per cent. 
crude fiber, and not less than 3.5 per cent. 
fat and 16 per cent. protein. Registered in 
1915 and 1916. 


Star & Crescent Bran with ground screenings 
not exceeding mill run. Star & Crescent 
Milling Co., Chicago, Ill. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


RESULTS OF EXAMINATION. 


One official sample. Above guaranty in 
protein. Fat and fiber as claimed. 


Two official samples. Practically in accor 
with guaranty. Contained few seeds of 
pigweed, and some hulls of corn cockle. 


One official sample. In accord with guar- 
anty. Contained some hulls of corn 
cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample well up in protein and 
fat. Fiber in accord with guaranty. 


No dealers’ or official samples received. 


One official sample. Slightly low in protein; 
small overrun in fiber; fat as claimed. 
Contained some seeds of lady’s thumb, 
mustard, pigweed, barnyard grass, false 
flax, green foxtail, yellow foxtail and wild 
buckwheat. Some hulls of corn cockle 
and wild buckwheat. 
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Branp, MAKER AND GUARANTIES. ReEsvu.ts oF EXAMINATION. 


Atlas Mixed Wheat Feed with ground screen-|No dealers’ or official samples received. 
ings not exceeding mill run. Bernhard 
Stern & Sons, Inc. (Atlas Flour Mills), 
Milwaukee, Wis. Composed of wheat 
bran, middlings, low grade flour, with 
ground screenings not exceeding mill run. 
Contains not more than 7.5 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. met registered in 
1915. Registered in 1916 


Atlas Wheat Bran with ground screenings|No dealers’ or official samples received. 
not exceeding mill run. Bernhard Stern & 
Sons, Inc. (Atlas Flour Mills), Milwaukee, 
Wis. Contains not more than 11 per cent. 
crude fiber, and not less than 3 per cent. fat 
and 13 per cent. protein. Hesistored | in 
1915. Not registered in 1916. 


Atlas Wheat Flour Middlings with ground|No dealers’ or official samples received. 
sereenings, not exceeding mill run. Bern- 
hard Stern & Sons, Inc. (Atlas Flour 
Mills), Milwaukee, Wis. Contains not 
more than 7 per cent. crude fiber, and not 
less than 3 per cent. fat and 14 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Standard Wheat Middlings with ground|No dealers’ or official samples received. 
screenings, not exceeding mill run. Bern- 
hard Stern & Sons, Inc. (Atlas Flour 
Mills), Milwaukee, Wis. Contains not 
more than 10.5 per cent. erude fiber, and 
not less than 3.5 per cent. fat and 13.5 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Middlings. F. W. Stock & Sons, Hillsdale,|One official sample. Two and a half per 
Mich. Made from wheat. Contains not| cent. below in protein. Fiber and fat as 
more than 6 per cent. crude fiber, and not| claimed. 
less than 4 per cent. fat and 16% per cent. 
protein. Registered in 1915 and 1916. 


-Monarch Mixed Feed. F. W. Stock & Sons,|Two official samples. Slightly low in pro- 
‘Hillsdale, Mich. Composed of wheat bran,| tein. Fat and fiber as claimed. Con- 
middlings and mill run screenings. Con- tained some seeds of pigweed, night- 
tains not more than 10 per cent. crude| flowering catchfly, penny cress and mus- 
fiber, and not less than 4 per cent. fat and| tard. Some hulls of corn cockle. 

16 per cent. protein. Registered in 1915 
and 1916. 


Stock’s Bran. F. W. Stock & Sons, Hillsdale,|No dealers’ or official samples received. 
Mich. Made from wheat. Contains not 
more than 10 per cent. crude fiber, and not 
less than 3 per cent. fat and 14 per cent. 
protein. Registered in 1915 and 1916. 


Superior Mixed Feed. F. W. Stock & Sons,|/No dealers’ or official samples received. 
Hillsdale, Mich. Composed of wheat bran, 
middlings, low grade flour, with mill run 
screenings. Contains not more than 7 per 
cent. crude fiber, and not less than 43 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1915 and 1916. 


Climax Middlings. David Stott Flour Mills,|No dealers’ or official samples received. 
Inc., Detroit, Mich. Composed of white 
and brown wheat middlings. On 1915 
certificate: Contains not more than 8 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 17 per cent. protein. On 1916 
certificate: Contains not more than 6 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1915 and 1916. 
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BranpD, MakeR AND GUARANTIES. 


Stag Flour. David Stott Flour Mills, Inc., 
Detroit, Mich. Low grade fine wheat flour. 
On 1915 certificate: Contains not. more 
than 3 per cent. crude fiber, and not less 
than 14 per cent. fat and 15 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 2 per cent. crude fiber, and not 
less than 3 per cent. fat and 14 per cent. 
protein. Registered in 1915 and 1916. 


Stott’s Fine White Middlings. David Stott 
Flour Mills, Inc., Detroit, Mich. On 1915 
certificate: Contains not more than 6 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 16 per cent. protein. On 1916 
certificate: Contains not more than 6 per 
cent. crude fiber, and not less than 44 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1915 and 1916. 


Stott’s Heavy Mixed Pure Wheat Feed. 
David Stott Flour Mills, Inc., Detroit, 
Mich. Composed of wheat flour, wheat 
bran and wheat middlings. On 1915 cer- 
tificate: Contains not more than 7 per cent. 
crude fiber, and not less than 44 per cent. 
fat and 16 per cent. protein. On 1916 cer- 
tificate: Contains not more than 8 per 
cent. ccude fiber, and not less than 4% per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1915 and 1916. 


Stott’s Honest Mixed Feed. David Stott 
Flour Mills, Inc., Detroit, Mich. Com- 
posed of winter wheat bran and middlings. 
On 1915 certificate: Contains not more 
than 8 per cent. crude fiber, and not less 
than 5 per cent. fat and 164 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 8 per cent. crude fiber, and not 
less than 434 per cent. fat and 15% per cent. 
protein. Registered in 1915 and 1916. 


ts s Pennant Middlings. David Stott 
Flour Mills, Inc., Detroit,. Mich. On 1915 
certificate: Brown wheat middlings. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 5 per cent. fat and 17 per 
cent. protein. On 1916 certificate: Brown 
wheat middlings with ground screenings 
not exceeding mill run. Contains not 
more than 8 per cent. crude fiber, and not 
less than 5 per cent. fat and 15% per cent. 
protein. Registered in 1915 Bad 1916. 


RESULTS OF EXAMINATION. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample of 1915 goods in accord 
with 1915 guaranty. Contained some 
seeds of wild buckwheat, field pepper- 
grass and pigweed. Few hairy stick 
seed. Some hulls of corn cockle and wild 
buckwheat. 


Two official samples. Two and a half per 

cent. low in protein; also low in fat. 

Fiber in accord with guaranty. No weed 
seeds found. 


Stott’s Spring Bran with ground screenings.|Two official samples in accord with 1916 


David Stott Flour Mills, Inc., Detroit, 
Mich. On 1915 certificate: Contains not 
more than 10 per cent. crude fiber, and not 
less than 4% per cent. fat and 16 per cent. 
protein. On 1916 certificate: Contains 
not more than 104 per cent. crude fiber, 
and not less than 4 per cent. fat and 14 per 
cent. protein. Registered in 1915 and 1916. 


Stott’s Winter Bran. 
Mills, Inc., Detroit, Mich. Pure winter 
wheat bran. On 1915 certificate: Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 43 per cent. fat and 
16 per cent. protein. On 1916 certificate: 
Contains not more than 104 per cent. crude 
fiber, and not less than 43 per cent. fat and 
14 per cent. protein. Registered in 1915 
and 1916. 


David Stott Flour|One official sample. 


guaranty. Contained many seeds of 
mustard, wild buckwheat, cow-herb, 
yellow foxtail, hairy stick seed and false 


flax. Some seeds of corn cockle, lady’s 
thumb, chess, corn gromwell and wild 
rose. About 1 per cent. by weight of 


weed sceds. 


In accord with guar- 
anty except that it overran 1} per cent. 
in fiber. Contained few seeds of yellow 
foxtail, green foxtail, mustard, corn 
cockle, lady’s thumb and penny cress. 
Few hulls of corn cockle and wild buck- 
wheat. 
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RESULTS OF EXAMINATION. 


Bran. Tennant & Hoyt Co., Lake City, 
Minn. Contains ground screenings not ex- 
ceeding mill run. Contains not more than 
11 per cent. crude fiber, and not less than 
4 per cent. fat and 14 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Wheat Middlings with ground screenings 
not exceeding mill run. Tennant & Hoyt 
Co. (Registered by Chas. M. Cox Co., 
Boston, Mass.) Contains not more than 8 
per cent. crude fiber, and not less than 5 
per cent. fat and 15 per cent. protein. los: 
istered in 1915. Not registered in 1916. 


Angelus Bran. Thompson Milling Co., 
Lockport, N. Y. This feed is made en- 
tirely from wheat and contains the mill 
run of screenings. Contains not more than 
14 per cent. crude fiber, and not less than 4 
per cent. fat and 13 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Angelus Middlings. Thompson Milling Co., 
Lockport, N. Y. This feed is made en- 
tirely from wheat and contains the mill run 
of screenings. Contains not more than 14 
per cent. crude fiber, and not less than 4 
per cent. fat and 13 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Wheat Bran with ground screenings Dot ex- 
ceeding mill run. George Urban Milling 
Co., Buffalo, N. Y. Contains not more 
than 12.5 per cent. crude fiber, and not less 
than 38.5 per cent. fat and 14 per cent. pro- 
tein. (1915 certificate gives 15 per cent. as 
minimum protein). Registered in 1915 
and 1916. 


Wheat Middlings with ground screenings 
not exceeding mill run. George Urban 
Milling Co., Buffalo, N. Y. Contains not 
more than 9.5 per cent. crude fiber, and not 
less than 4.5 per cent. fat and 16 per cent. 
protein. Registered in 1915 and 1916. 


Wheat Mixed Feed with ground screenings 
not exceeding mill run. George Urban 
Milling Co., Buffalo, N. Y. On 1915 cer- 
tificate: Contains not more than 10.5 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 16 percent. protein. On 1916 
certificate: Contains not more than 12 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1915 and 1916. 


Farmers Favorite Bran. Valley City Milling 
Co., Grand Rapids, Mich. Wheat bran 
with mill run of screenings. On 1915 cer- 
tificate: Contains not more than 10 per 
cent. crude fiber, and not less than 3.7 per 
cent. fat and 15.25 per cent. protein. On 
1916 certificate: Contains not more than 
11.2 per cent. crude fiber, and not less than 
5 per cent. fat and 13.8 per cent. protein. 
Registered in 1915 and 1916. 


No dealers’ or official samples received. 


? 


No dealers’ or official samples received. 


? 


No dealers’ or official samples received. 


’ 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Practically in accord 
with guaranty. Contaimed a few seeds 
of wild. buckwheat, penny cress, yellow 
foxtail, mustard, false flax, hairy stick 
seed, corn cockle, night-flowering catchfly 
and flax. Some hulls of wild buckwheat 
and corn cockle. 


No dealers’ or official samples received. 
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Farmers’ Favorite Cowfeed. Valley City 
Milling Co., Grand Rapids, Mich. Wheat 
bran and middlings with mill run of screen- 
ings. On 1915 certificate: Contains not 
more than 8.1 per cent. crude fiber, and not 
less than 4.2 per cent. fat and 15 per cent. 
protein. On 1916 certificate: Contains 
not more than 7.10 per cent. crude fiber, 
and not less than 4.73 per cent. fat and 15.6 
Pee protein. Registered in 1915 and 
1 5 


Farmers Favorite Middlings. Valley City 
Milling Co., Grand Rapids, Mich. Wheat 
middlings with mill run of screenings. On 
1915 certificate: Contains not more than 
5.8 per cent. crude fiber, and not less than 
4.2 per cent. fat and 15 per cent. protein. 
On 1916 certificate: Contains not more 
than 7.1 per cent. crude fiber, and not less 
than 5.26 per cent. fat and 14.4 per cent. 
protein. Registered in 1915 and 1916. 


Victor Spring Wheat Bran with ground 
-_ gereenings not exceeding mill run. Victor 
Milling Co., Victor, N. Y. Contains not 
more than 15 per cent. crude fiber, and not 
less than 4 per cent. fat and 14.6 per cent. 
protein. Registered in 1915 and 1916. 


Victor Spring Wheat Middlings with ground 
screenings not exceeding mill run. Con- 
tains not more than 10 per cent. crude fiber, 
and not less than 5 per cent. fat and 17.5 
per cent. protein. Registered in 1915 and 
1916. 


Victor Spring Wheat Mixed Feed with ground 
screenings not exceeding mill run. Victor 
Milling Co., Victor, N. Y. Spring wheat 
and screenings. Contains not more than 
10 per cent. crude fiber, and not less than 
4.5 per cent. fat and 15 per cent. protein. 
Registered in 1915 and 1916. 


Crescent (Brand) Bran Containing Mill Run 
of Screenings. Voigt Milling Co., Grand 
Rapids, Mich. Contains not. more than 10 
per cent. crude fiber, and not less than 3.5 


No dealers’ or official samples received. 


One official sample. Well above the guar- 
anteed protein. Fat in accord with guar- 
anty. Fiber considerably lower than 
maximum guaranty. 


One official sample. Protein in accord with 
guaranty; fat above guaranty; fiber 
considerably lower than maximum guar- 
anty. Contained a few seeds of charlock, 
false flax, penny cress and night-flowering 
eatchfly. Some hulls of corn cockle and 
wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Low in protein and fat. 
Fiber less than maximum guaranty. 
Contained a few seeds of mustard and 
wild buckwheat, and a few hulls of corn 


per cent. fat and 15 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Crescent (Brand) Middlings. Voigt Milling 
Co., Grand Rapids, Mich. Contains not 
more than 8 per cent. crude fiber, and not 
less than 4 per cent. fat and 15 per cent. 
protein. Not registered in jee: Regis- 
tered in 1916. 


Voigt Middlings. Voigt Milling Co., Grand 
Rapids, Mich. No screenings in middlings. 
Contains not more than 8 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein.. Registered in 1915. 
Net registered in 1916. 


Voigt’s Mixed Feed containing screenings not 
exceeding mill run. Voigt Milling Co., 
Grand Rapids, Mich. Contains not more 
than 9 per cent. crude fiber, and not less 
than 4 per cent. fat and 14.25 per cent. 
protein. Registered in 15. Not regis- 
tered in 1916. 


cockle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Branp, MAKER AND GUARANTIES. 


RESULTS OF EXAMINATION. 


Voigt’s Pure Bran with ground screenings 
not exceeding millrun. Voigt Milling Co., 
Grand Rapids, Mich. Contains not more 
than 11 per cent. crude fiber, and not less 
than 3% per cent. fat and 14 per cent. pro- 
fins Lteeistered in 1915. Not registered 
in ‘ 


Voigt’s Pure Cow Feed containing mill run of 
screenings. Yoigt Milling Co., Grand Rap- 
ids, Mich. Composed of wheat bran and 
wheat middlings as run by the mill. Con- 


tains not more than 10 per cent. crude} . 


fiber, and not less than 3.5 per cent. fat and 
15 per cent. protein. Not registered in 
1915. Registered in 1916. 


Big Jo Bran. Wabasha Roller Mill Co., 
| Wabasha, Minn. Contains not more than 
11.6 per cent. crude fiber, and not less than 
3.2 per cent. fat and 15.3 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Big Jo Flour Middlings. Wabasha Roller 
-Mill Co., Wabasha, Minn. Contains not 
more than 3.5 per cent. crude fiber, and not 
less than 4.3 per cent. fat and 16.5 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Big Jo RUG ES Wabasha Roller Mill Co., 
Wabasha, Minn. Contains not more than 
10.85 per cent. crude fiber, and not less than 
4.65 per cent. fat and 15.4 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Bie ge Mixed Feed. Wabasha Roller Mill 
Wabasha, Minn. Composed Big Jo 

none Big Jo Middlings and Big Jo Flour 
Middlings. Contains not more than 9.35 
per cent. crude fiber, and not less than 3.75 
per cent. fat and 15.8 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Mixed Feed. Waggoner-Gates Milling Co., 
Independence, Mo. (Registered by Chas. 
M. Cox Co., Boston, Mass.) Pure wheat 
bran and middlings. Contains not more 
than 9 per cent. crude fiber, and not less 
than 3 per cent. fat and 15 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 


Red Dog Flour (Adrian). Washburn Crosby 
Co., Minneapolis, Minn. "Wheat. Con- 
tains not more than 4 per cent. crude fiber, 
and not less than 4 per cent.fat and 16 
per cent. protein. (1915 certificate gives 5 
per cent. as minimum fat and 17 per cent. 
as minimum protein). Registered in 1915 
and 1916. 


Second Clear Flour (Arlington). Washburn 
Crosby Co., Mimneapolis, Minn. Wheat. 
Contains not more than 4 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent.protein. Not registered in 1915. 
Registered in 1916. 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


or 


or 


or 


or 


or 


or 


or 


official samples received. 


official samples received. 


official samples received. 


official samples received. 


official samples received. 


official samples received. 


official samples received. 


Three official samples. In accord with 1916 
guaranty. 


No dealers’ or official samples received. 
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Wheat Bran with ground screenings not ex- 
ceeding mill run. Washburn Crosby Co., 
Minneapolis, Minn., and Buffalo, N. Y. 
On 1915 certificate: Contains not more 
than 12 per cent. crude fiber, and not less 
than 4 per cent. fat and 14.5 per cent. pro- 
tein. On 1916 certificate:. Contains not 
more than 13 per cent. crude fiber, and not 
less than 4 percent. fat and13 per cent. 


protein. Registered in 1915 and 1916. 


Wheat Flour Middlings with ground screen- 
ings not exceeding mill run. Washburn- 
‘Crosby Co., Minneapolis, Minn., and Buf- 
falo, N. Y. Wheat standard middlings, 
red dog flour and ground screenings not 
exceeding mill run. On 1915 certificate: 
Contains not more than 6.5 per cent. crude 
fiber, and not less than 5 per cent. fat and 17 
per cent. protein. On 1916 certificate: Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4 per cent. fat and 15 
per cent. protein. Registered in 1915 and 
1916. 


Wheat Mixed Feed with ground screenings 
not exceeding millrun. Washburn Crosby 
Co., Minneapolis, Minn., and Buffelo, N. 
Y. Wheat bran, wheat flour middlings and 
ground screenings nor exceeding mill run. 
On 1915 certificate: Contains not more 
than 9 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 16 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 14 per cent. 
protein. Registered in 1915 and 1916. 


Wheat Standard Middlings with ground 
screenings not exceeding mill run. Wash- 
burn Crosby Co., Minneapolis, Minn., and 
Buffalo, N. Y. On 1915 certificate: Con- 
tains not more than 9.5 per cent. crude fiber 
and not less than 5 per cent. fat and 15 per 
cent protein. On 1916 cértificate: Con- 
tains not more than 11 per cent. crude fiber 
and not less than 4 per cent. fat and 14 per 
cent. protein. Registered in 1915 and 1916. 


Black Hawk Bran with ground screenings 
not exceeding millrun. Manufactured by 
Western Flour Mill Co., Davenport, Iowa. 
(Registered by New Prague Flouring Mill 
Co., New Prague, Minn.) On 1915 certifi- 
cate: Contains not more than 11 per 
cent. crude fiber, and not less than 4.75 per 
cent. fat and 14.6 per cent. protein. On 
1916 certificate: Contains pot more than 
10,5 per cent. crude fiber, and not less than 
4.5 per cent. fat and 13.1 per cent. protein. 
Registered in 1915 and 1916. 


Middlings. Western Canada Flour Mills 
Co., Toronto, Ont., Can. (Registered by 
Chas. M. Cox Co., Boston, Mass.) Con- 
tains not more than 9 per cent. crude fiber 
and not less than 4.5 per cent. fat and 15.5 
per cent. protein. Registered in 1915. Not 
registered in 1916. 


RESULTS OF HXAMINATION. 


Seven official samples substantially in ac- 
cord with guaranty. In the different 
samples there were some seeds of pigweed 
pepper grass, night-flowering catchfly, 
wild buckwheat, mustard, false flax, 
and some hulls of wild buckwheat and 
corn cockle. None of the samples car- 
ried all of the weed seeds named. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Six official samples, all practically in accord 
with guaranty. Some of the samples 
were free from weed seeds. One carried 
a few seeds and hulls of mustard. An- 
other carried some seeds of nightflower- 
ing catchfly, lady’s thumb, pigweed, 
mustard, penny cress and field pepper- 
grass, and some hulls of wild buckwheat. 


Two official samples. Protein well above 
guaranty; fat in accord with guaranty; 
fiber in accord with guaranty. Contained 
few hulls of corn cockle and wild buck- 
wheat. 


No dealers’ or official samples received. 
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Spring Wheat Bran with ground screenings|One official sample. In accord with guar- 

not exceeding mill run. Western Canada| anty. Contained few hulls of corn 
Flour Mills Co., Ltd., (Registered by Chas.| cockle and wild buckwheat. 
M. Cox Co., Boston, Mass). On 1915 cer- 
tificate: Contains not more tnan 10 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein. On 1916 
certificate: Contains not more than 11 
per cent. crude fiber, and not less than 4 
per cent.fat and 143 per cent.protein. Reg- 
istered in 1915 and 1916. 


Kent Mixed Feed. Williams Bros. Co.,/One official sample. Above guaranty in 
Kent, O. Pure wheat bran and _mid-| protein and fat. Fiber considerably less 
dlings. Contains not more than 15 per| than maximam guaranty. Contained a 
cent. crude fiber, and not less than 2 per| few hulls of corn cockle. 
cent. fat and 12 per cent. protein. Regis- 
tered in 1915 and 1916. 


Webster Mixed Feed. E. S. Woodworth &|No dealers’ or official samples received. 
Co., Minneapolis, Minn. Bran, middlings 
and low grade, and ground screenings not 
exceeding mill run. Coutains not more 
than 10 per cent. crude fiber, and not less 
than 4.8 per cent. fat and 15.3 per cent. pro- 
eit areas in 1915. Not registered 
in 1 5 


Bran. Yerxa, Andrews & Thurston, Inc.,! No dealers’ or official samples received. 
Minneapolis, Minn. Contains not more 
than 13 per cent. crude fiber, and not less 
than 5.5 per cent. fat and 12 per cent. pro- 
fee aes in 1915. Not registered 
in 1 5 


Flour Middlings. Yerxa, Andrews & Thurs-|No dealers’ or official samples received. 
ton, Inc., Minneapolis, Minn. Contains 
not more than 6.5 per cent. crude fiber, and 
not less than 5.5 per cent. fat and 15.5 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Golden Mixed Feed. Yerxa, Andrews &/No dealers’ or official samples recei ed. 
Thurston, Inc., Minneapolis, Minn. Pure 
“durum wheat by-products only. Contains 
not more than 8.5 per cent. crude fiber, and 
not less than 5.5 per cent. fat and \15.5 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Hector Durum Wheat Red Dog Flour. Yer-|No dealers’ or official samples received. 
xa, Andrews & Thurston, Inc., Minneapo- : 
lis, Minn. Contains not more than 3 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 18 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Nokomos Durum Wheat Middlings. Yerxa,|One official sample. Far below dlaimed 
Andrews & Thurston, Inc., Minneapolis,| protein. Much excess of fiber. Fat as 
Minn. Contairvs not more than 10.5 per| claimed. 
cent. crude fiber, and not less than 5.5 per 
cent. fat and 14.5 per cent. protein. Regis- 
tered in 1915. ot registered in 1916. 


ADULTERATED WHEAT FEEDS. 


Holstein Feed. Indiana Milling Co., Terre|Two official samples. More than 1 pet 
Haute, Ind. Wheat bran with ground| cent. below guaranty in protein; in ac- 
screenings not exceeding mill run, cob| cord with guaranty in fat; more than 2 
meal. Contains not more than 16 per cent.| per cent. in excess of maximum guaranty 
crude fiber, and not less than 3 per cent. fat) of filer. Contained a few seeds of wild 
and 12 per cent. protein. Registered in| buckwheat, yellow foxtail, pigweed, 
1915. Not registered in 1916. flax, and corn cockle. Few hulls of corn 

cockle and wild buckwheat. 


SO ee 
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Sterling Feed. 
Haute, Ind. Composed of wheat bran, 
with ground screenings not exceeding mill 
run, ground corn and cob. Contains not 
more than 16 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Dairy Winter Mixed Feed. Henry Jennings, 
Boston, Mass. Winter wheat bran, winter 
wheat middlings and corn cob meal. Con- 
tains not more than 25 per cent. crude 
fiber, and not less than 2 per cent. fat and 9 
per cent. protein. Registeredin 1915. Not 
registered in 1916. 


Blue Grass Valley Feed. A. Waller & Co., 
Henderson, Ky. Composed of winter 
wheat bran, winter wheat middlings, 
ground corn and cob. ~ Contains not more 
than 17 per cent. crude fiber, and not less 
than 2 per ceut. fat and 9 per cent. protein. | 
Registered in 1915 and 1916. 


Indiana Milling Co., TerrejOne official sample. 


Slightly below guar7 
anty in protein; in accord with guaranty 
in fat and fiber. Contained a few seeds 
of nightflowering catchfly, pigweed, 

“mustard and yellow foxtail. Some hulls 
of corn cockle, and a few of yellow 
foxtail and wild buckwheat. 


No dealers’ or official samples received. 


One official sample. Practically in accord 
witn guaranty. Contained a few seeds 
and many hulls of corn cockle. 


CORN AND OATS GROUND TOGETHER. 


Corn and Oats, Half and Half. Bufialo Cereal 
Co.. Buffalo, N.Y. Contains not more than 
4 per cent. crude fiber, and not less than 4 
per cent. fat and 9 per cent. protein. Reg- 
istered in 1915 and 1916. 


Corn & Oat Chop. Carll Brothers, Water- 
boro, Me. Corn and oats. Contains not 
more than 5 per cent. crude fiber, and not 
less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Flaked Corn & Oats. The Coiton Bios. Co., 
Bellefontaine, Ohio. Oats and corn. Con- 
tains Dot more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 10 per 
cent. protein. Not registered in 1915. 
Registered in 1916. 


Corn and Oat Feed. Wastern Grain Co., 
Portland, Me. Corn and oats ground to- 
gether. Contains not more tpesaie 6 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 10 per cent. protein. Registered 
in 1915. Not registered in 1916. 


Pure Corn & Oats. Elmore Milling Co., 
Oneonta, N. Y. Ground oats-corn meal. 
Contains not more than 6 per cent. crude 
fiber, and not less than 5 per cent. fat and 
10 per cent. protein. Registered in 1915 
and 1916. 


GM Co. Corn & Oat Feed. Gray Milling 
Co., E. Gray, Me. Composed of corn meal 
and barley, mixed oats. Contains not 
more than 7 per cent. crude fiber, and not 
less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Gwinn’s Horse & Mule Feed. Gwinn Milling 
Coe., Columbus, Ohio. Corn and oats. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat ane 
10 per cent. protein. BEING) in 1915 
Not registered in 1916 


No dealers’ or official samiples received. 


or official samples received. 


No dealers’ 


No dealers’ or official samples received. 


No dealers’ 


or official samples received. 


or official samples received. 


No dealers’ 


or official samples received. 


No dealers’ 


No dealers’ or official samples received. 
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Corn and Oat Chop. J. B. Ham Co., Lewis- 
ton, Me. Corn and oats. Contains not 
more than 5 per cent. crude fiber, and not 
less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Corn and Oat Feed. Houlton Mills & Light 
Co., Houlton, Me. Oats and corn. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4 per cent. fat and 19 per 
cent. protein. Registered in 1915 and 1916. 


Corn and Oat Chop. Kimball Bros. Co., 
Bath, Me. Corn and oats. Contains not 
more than 5.82 per cent. crude fiker, and 
not less than 4 per cent. fat and 10 per cent. 


protein. Registered in 1915. Not regis- 
tered in 1916. 
Monmouth Corn & Oats Feed. (Registered 


in 1915 as Monmouth Pure Corn & Oats 
Feed). E. M. Marks, Monmouth, Me. 
On 1915 certificate: Corn and oats ground 
together. Contains not more than 9 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 9 per cent. protein. On 1916 
certificate: Pure corn and oats ground 
with small per cent. oat feed mixed. . Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 3 per cent. fat and 
7 per cent. protein. Registered in 1915 
and 1916. 


Corn and Oat Chop. Merrill & Mayo Co., 
Waterville, Me. Corn and oats. Contains 
not more than 6 per cent. crude fiber, and 
not less than 5 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Corn and Oats, Half and Half. A. Nowak & 
Son, Buffalo, N. Y. Composed of ground 
corn and crushed oats. Contains not more 
than 7 per cent. crude fiber, and not less 
than 4 per cent. fat and 9 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Corn and Oat Chop. Park & Pollard Co., 
Boston, Mass. Ground corn and oats. 
Contains not more than 8 per cent. crude 
fiber, and not less than 3.5 per cent. fat and 
10 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Puritas Corn & Oat Feed. Portland Milling 
Co., Portland, Mich. Corn and oats 
ground. Contains not more than 6.38 per 
cent. crude fiber, and not less than 4.23 per 
cent. fat and 10.41 per cent. protein. Reg- 
j stered in 1915 and 1916. 


Chop Feed. A. A. Wilson, Springvale, Me. 
Corn and oats. Contains not more than 6 
per cent. crude fiber, and not less than 4 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


Corn & Oats. Yeaton’s Mills, South Ber- 
wick, Me. Corn and oats ground together 
and nothing else. Contains not more than 
5.5 per cent. crude fiber, and not less than 
5 per cent. fat and 10.5 per cent. protein. 
Registered in 1915 and 1916. 


RESULTS OF EX AMINATION. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Slightly below guar- 
anty in protein and fat; about 3 per 
cent. above maximum guaranty in — 
No weed seeds noted. 


One official sample. Slightly below guar- 
anty in protein; more than 1 per cent. 
below guaranty in fat; practically in ac- 
cord with guaranty in fiber. Contained 
a few seeds of large false flax and mustard. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


or official samples received. 


No dealers’ 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


* 


OFFICIAL INSPECTIONS 79. Q7 


FEEDING StuFFs—Continued. 


HOMINY FEEDS. 


Branp, MAKER AND GUARANTIES. 


RESULTS OF EXAMINATION. 


Homeo Feed. American Hominy Co., Indi- 
anapolis, Ind. Manufactured from white 
corn only. Contains not more than 7 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 10 per cent. protein. (1915 
certificate gives 7 per cent. as minimum fat 
guaranty). Registered in 1915 and 1916. 


Homeoline Feed. American Hominy Co., 
Indianapolis, Indiana. White corn only. 
Contains not more than 7 per cent. crude 
fiber, and not less 5 per cent. fat and 17 per 
cent. protein. Registered in 1915 and 1916. 


Cooked Hominy Feed. Baltimore Pearl 
Heminy Co., Baltimore, Md. Pure corn. 
Contains not more than 6 per cent. crude 
fiber, and not less than 7 per cent. fat and 
14 per cent. protein. Not registered in 
1915. Registered in 1916. 


Bufceco Hominy Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Contains not more than 5 
per cent. crude fiber, and not less than 6 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


Paragon Hominy Meal. Chas. M. Cox Co., 
Boston, Mass. Ground white corn. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 74 per cent. fat and 93 
as cent. protein. Not registered in 1915. 

egistered in 1916. 


Wirthmore Hominy Meal. Chas. M. Cox 
Co., Boston, Mass. White corn. Con- 
tains not more than 5 per cent. crude fiber, 
and not less than 74 per cent. fat and 92 
_ cent. protein. egistered in 1915. 

ot registered in 1916. 


Success Hominy Feed. Deutsch & Sickert 
Co., Milwaukee, Wis. Corn mill offal 
manufacturing hominy, grits, meal, etc. 
Contains not more than 6 per cent. crude 
fiber, and not less than 6 per cent. fat and 

' 9percent. protein. Not registered in 1915. 
Registered in 1916. 


Evans Hominy Feed. Evans Milling Co., 
Indianapolis, Ind. Manufactured from 
white corn. Contains not more than 7 per 
cent. crude fiber, and not less than 7} per 
cent. fat and 10 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Cracked Corn. Gwinn Milling Co., Colum- 
bus, O. Corn. Contains not more than 3 
per cent. crude fiber, and not less than 4 
per cent. fat and 9 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Snowflake Brand Hominy. Oscar Holway 
Co., Auburn, Me. Corn hominy. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 7 per cent. fat and 9.75 
Ferre: protein. Registered in 1915 and 
1 é 


Three official samples. In accord with 
guaranty. No weed seeds noted. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


In accord with guar- 
slightly low in fat; in 
No weed 


One official sample. 
anty in protein; 
accord with fiber guaranty. 
seeds noted. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 
anty. No weed seeds noted. 


One official sample. In accord with guar- 
anty in protein; more than 1 per Gene 
below guaranty in fat; more than 2 per 
cent. below maximum guaranty in fiber. 
No weed seeds noted. 


One official sample. In accord with guar- 
anty in protein; slightly below guaranty 
in fat; 2 per cent. below maximum guar- 
anty of fiber. No weed seeds noted. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 
anty in protein; more than 2 per cent. 
below guaranty in fat; about 3 per cent. 
below maximum guaranty in fiber. 


98 


MAINE AGRICULTURAL EXPERIMENT STATION. 


1916. 


FEEDING SturFs—Continued. 


Badger Hominy Feed. 


BRAND, MAKER AND GUARANTIES. 


RESULTS OF EXAMINATION. 


Chas. A. Krause 
Milling Co., Milwaukee, Wis. Made from 
white corn. Contains not more than 5 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1915 and 1916. 


Choice Steam Cooked Hominy Feed. Miner- 
Hillard Milling Co., Wilkes Barre, Pa. 
Contains not more than 5 per cent. crude 
fiber, and not less than 5 per cent. fat and 
10 per cent. protein. 
and 1916. 


Hominy Feed. Mystie Milling Co., Sioux 


City, Iowa. No certificate filed. Claims 
on package. Contains not more than 5 per 
cent. crude fiber, and not less than 6.5 per 
cent. fat and 11 per cent. protein. Un- 
registered. 


Hominy Feed. Patent Cereal Co., Geneva, 
s N. Y. Corn. Contains not more than 5 
per cent. crude fiber, and not less than 6 per 
cent. fat and 10 per cent. protein. Not 
registered in 1915. Registered in 1916. 


lowa Honuny Feed (White & Yellow). Pur- 
ity Oats Co., Davenport, Iowa. Hominy 
feed. Contains not more than 7 7 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 9 per cent. protein. Not registered 
in 1915. Registered in 1916. 


Yellow Hominy Feed. Quaker Oats Co., 
Chicago, Ill. Contains not mors than 4 
per cent. crude fiber, and not less than 4 
per cent. fat and 9 per cent. protein. Reg- 
istered in 1915 and 1916. 


“Blue Ribbon’ Hominy Chop. J. I. Soper 
Co., Boston, Mass. By-product pure 
white corn. Contains not more than 5 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1915 and 1916. 


Logan Hominy Feed. Standard Cereal Co., 


Chillicothe, O. Portions of the grain of 
corn. Contains not more than 6 per cent. 
crude fiber, and not less than 7 per cent. 
fat and 9 per cent. protein. Registered in 
1915. Not registered in 1916. 


bs 

Frumentum Hominy Feed. United States 
Frumentum Co., Detroit, Mich. Com- 
posed of bran, germ, part, of the starchy 
portion of the corn kernel and chaff ob- 
tained from the manufacture of hominy 
grits. Contains not more than 7 per cent. 
crude fiber, and not Jess than 7.3 per cent. 
fat and 9.5 per cent protein. Registered 
in 1915 and 1916. 


Registered in 1915) . 


One official sample. In accord with guar- 
anty. No weed seeds noted. 


No dealers’ or official samples received. 


Practically in ac- 
No weed seeds 


Three official samples. 
cord with guaranty. 
noted. 


One official sample. In accord with guar- 
anty. No weed seeds noted. 


No dealers’ or official samples received. 


Three official samples. Above guaranty 
in protein and fat; one sample in accord 
With fiber guaranty; the other two about 
1 per cent. in excess of the maximum 
guaranty for .ber. One sample contained 
a few hulls of corn cockle. 


In accord with guar- 


One official sample. : 
fat slightly 


anty in protein and fiber; 
below guaranty. 


Two official samples. In accord with guar- 
anty in protein and fat; fiber more than 
1 per cent below maximum guaranty. 
No weed seeds noted. 


No dealers’ or official samples received. 


FEEDS UTILIZING CORN AND OAT BY-PRODUCTS. 


Portage Stock Feed. Akron Feed & Milling|No dealers’ or official samples received. 


Co., Akron, Ohio. Composed of white or 
yellow shelled corn, barley, oats shorts, 
oat hulls, oat middlings and 3 of 1 per cent. 
of salt. Contains not more than 10 per 
cent. of crude fiber, and not less than 4 per 
cent. of fat and 8 per cent of protein. Reg- 
istered in 1916. 
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Bufceco ehop Feed. Buffalo Cereal Co., 
Buffalo N.Y. Composed of ground corn, 
oats and barley, hominy feed, oat. shorts 
and oat hulls. On 1915 certificate: Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 3 per cent. fat and 7 per 
cent. protein. On 1916 certificate: Con- 
tains not more than 10 per cent crude fiber, 
and not less than 4 per cent fat and 8 per 
cent. protein. Registered in 1915 and 1916. 


Bufceco Dairy Teed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
wheat bran and middlings, hominy feed, 
corn gluten feed, oat shorts, oat middlings, 
oat hulls, 4 of 1 per cent. salt. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent fat and 12 per cent. 
protein. Registered in 1915 and 1916. 


Bufeeco Horse Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground oats, 
corn and barley, wheat middlings, hominy 
feed, oat sborts, oat middlings, oat hulls, 
linseed meal, corn gluten feed. Contains 
not more than 9 per cent. crude fiber, and 
not less than 4 per cent. fat and 11 per cent. 
protein. (1915 certificate gives 10 per cent. 
as Minimum protein). Registered in 1915 
and 1916. 


Bufceco Steam Cooked Feed. Buffalo Cereal 
Co., Buffalo, N. Y. Composed of ground 
corn and oats, hominy feed, oat shorts, 
oat middlings, oat hulls and 4 of one per 
cent. salt. Contains not more than 8 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 10 per cent. protein. (1915 
certificate gives 8 per cent. as minimum 
protein). Registered in 1915 and 1916. 


Bufceco Stock Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed cf ground corn, 
oats and barley, wheat middlings, corn 
gluten feed, hominy feed, oat shorts, oat 
middlings, oat hu. ls, 4 of al per cent. salt. 
On 1915 certificate: Contains not more 
than 9 per cent. crude fiber, and not less 
than 4 per cent. fat and 8 per cent. protein. 
On 1916 certificate: Contains not more than 
10 per cent. crude fiber, and not less than 
5 per cent. fat and 10 per cent. protein. 
Registered in 1915 and 1916. 


Iroquois Chop Feed. Buffalo Cereal Co., 
Buffalo, N. Y. peered of‘ground corn, 
hominy feed, oat shorts and oat hulls. 
Contains not more than 9 per cent. crude 
fiber, and not less than 3 per cent. fat and 
7 per cent. protein. Registered in 1915. 
Not registered in 1916. 


Henkel’s Coarse Feed Corn Meal. Commer-|No 


cial Milling Co., Detroit, Mich. Corn. 
Contains not more than 3 per cent. crude 
fiber, and not less than 3 per cent. fat and 
8.5 per cent protein. (1915 certificate 
gives 2 per cent as maximum fiber). Reg- 
istered in 1915 and 1916. 


ReEsuLTs or EXAMINATION. 


No dealers’ or official samples received. 


One official sample. In accord with guaran- 
ty in protein and fat; fiber exceeds max- 
imum guaranty by about 2% per cent. 


No dealers’ or official samples received. 


Three official samples. Practically in ac- 
cord with guaranty. No weed seeds 
noted. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


dealers’ or official samples received. 
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Henkel’s Chop Feed. The Commercial Mill- 
ing Co., Detroit, Mich. Composed of corn 
meal, rye and oat middlings, oats and oat 
hulls.. On 1915 certificate. Contains not 
more than 9 per cent. crude fiber, and not 
less than 4.5 per cent. fat and 9 per cent. 
protein. On 1916 certificate Contains 
not more than 10 per cent. crude fiber, and 
not less than 34 per cent. fat and 8.5 per 
cent. protein. Registered in 1915 and 1916. 


Wirthmore Stock Feed. Chas. M. Cox Co., 
Boston, Mass. A compound of ground bar- 
ley, ground oats, ground hominy meal, 
ground corn, oat meal mill by-products 
(oat middlings, oat shorts, oat hulls), and 
4 of Iper cent salt. Part of the ingredients 
having been cooked or steamed are more 
easily assimilated than raw grains and 
have better keeping qualities. Contains 
not more than 94 per cent. crude fiber, and 
not less than 4 per cent. fat and 9 per cent. 
protein. Registered in 1915 and 1916. 


Sterlingworth Stock Feed. Eastern Grain 
Co., Portland, Me. Composed of corn meal, 
hominy, dried brewers grain, wheat bran, 
oat meal, and oat middlings, salt. Con- 
tains not more than 15 per cent. crude 
fiber, and uot less than 5 per cent. fat and 
10 per cent protein. Registered in 1915. 
Not registered in 1916. 


Elmore Stock Feed. Elmore Milling Co., 
Oneonta, N. Y. Composed of corn meal, 
hominy, dried brewers grains, Wheat bran, 
oat mill by-products (eat hulls, oat mid- 
dlings, oat shorts), salt. Contains not 
more than 12 per cent. crude fiber, and not 
less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Farmers Union Stock Feed. Farmers Union 
Grain and Supply Co., Waterville, Me. 
Composed of corn meal, hominy, dried 
brewers grain, wheat bran, oat meal, mill 
by-products (oat hulls, oat middlings, oat 
shorts), salt. Contains not more than 12 
per cent. crude fiber, and not less than 4 

er cent. fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


Lucky Oat-Corn Feed. Federal Milling Co., 
Lockport, N. Y. Composed of crushed 
oats, cracked corn, corn feed meal, and 
hominy feed. Contains not more than 8 
per cent. crude fiber, and not less than 3 
per cent. fat and 8 per cent protein. (1915 
certificate gives 9 per cent as minimum 
protein). Registered in 1915 and 1916. 


Empire Feed. Felt Bros. & Gage Co. Em- 
pire Mills), Olean, N. Y. Composed of 
corn, hominy, oat hulls. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent fat and 7.5 per cent. 
protein. Registered in 1915 and 1916. 


wheat. 


mustard. 


guaranty 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


One official sample. 


Five official samples. 


of fiber. 


or 


or 


or 


or 


or 


official samples 


official samples 


official samples 


official samples 


official samples 


RESULTS OF EXAMINATION. 


In accord with guar- 
anty in protein and fat; about 2 per cent. 
below maximum cuaranty in fiber. 
tained a few seeds of corn cockle. char- 
lock, ragweed, dock and wild buck- 


Above guaranty in 
protein and fat; slightly below maximum 
Contained a few 
seeds of field peppergrass, pigweed and 


received. 


received. 


received. 


received. 


received. 


Con- 


Te 
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Buffalo Stock Feed. Globe Elevator Co., 
Buffaito, N. Y. Composed of corn, barley, 
oats, red dog flour, oat hulls, oat middlings 
hominy feed, cottonseed meal, salt. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 9 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


No. 1 Caop Feed. Globe Elevator Co., Buf- 
falo, N. Y. Composed of ground corn and 
oats and oat hulls, flour middlings, salt 4 
of 1 per cent. Contains not more than 9 
per cent. crude fiber, and not less than 3 
per cent. fat and 9 per cent. protein Regis- 
tered in 1915. Not registered in 1916. 


Grandin’s Stock Feed. D. H. Grandin Mill- 
ing Co., Jamestown, N.Y. Composed of fine 
white hominy feed, oat meal mill by-prod- 
ucts (oat middlings, oat hulls, oat shorts) 
and salt. On 1915 certificate: Contains not 
more than 10 per cent crude fiber, and not 
less than 34 per cent. fatand 84 per cent. 
protein. On 1916 certificate. Contains 
not more than 13 per cent crude fiber, and 
not less than 4 per cent. fat and 8.5 pev 
cent. p-otein. Registered in 1915 and 1916. 


Xtragood Stock Feed. Griswold & Mackin- 
non, St. Johnsbury, Vt. 
ground corn, hominy feed, ground barley, 
wheat flour, wheat middlings, with ground 


Composed of 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Six official samples. Above guaranty in 
protein and fat; the one sample examined 
for fiber slichtly exceeded the maximum 
guaranty. One sample contained a few 
seeds of mustard. 


|No dealers’ or official samples received. 


screenings not exceeding mill run, cotton- 


seed meal ground puffed rice, ground pufled 
wheat, oat meal by-products (oat mid- 
dlings, oat hulls, oat shorts) 4 of 1 per cent 
salt.On 1915 certificate: Contains not more 
than 9 per cent. crude fiber, and not less 
than 2.97 per cent. fat and 7.5 per cent. 
protein. Registered in 1915 and 1916. 


Haskell’s Stock Feed. W.H. Haskell & Co., 
Toledo, Composed of ground. corn, 
ground oats, hominy feed, oat hulls, oat 
shorts and salt. On 1915 certificate: Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4 per cent. fat and 8 per 
cent protein. On 1916 certificate: Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 6 per cent. fat and 9 per 
cent protein. Registered in 1915 and 1916. 


Purity Stock Feed. Wm. 8. Hills Co., Bos- 
ton, Mass. Composed of corn, barley, 
middlings, oat feed, salt. Contains not 
more than 7 per cent. crude fiber, and not 
less than 3.25 per cent. fat and 10 per cent 


protein. (1915 certificate gives 9 per cent 
as maximum fiber). Registered in 1915 
and 1916. 


The H-O Co.'s Algrane Milk Feed. The H-O 
Co., Buffalo, N. Y. Composed of oat 
hulls, wheat middlings, cottonseed meal, 
oat shorts, corn gluten feed, ground corn, 
round oats, ground grain screenings, mo- 
asses, salt 3 of 1 per cent. Contains not 
more than 10 per cent. crude fiber, and 
not less than 4 per cent. fat and 14 per 
cent. protein. Registered in 1915 and 1916. 


Three official samples. Well in accord 
with 1915 guaranty in protein and fat; 
about 2 per cent. above maximum guar- 
anty of fiber. No weed seeds noted. 


One official sample. Slightly below guar- 
anty in protein; about 3 per cent. above 
guaranty in fat: 2 per cent. a»ove maxi- 
mum guaranty ig fiber. No weed seeds 
noted. 


No dealers’ or official samples received. 
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JEM Stock Feed. Jamestown Electric Mills, 
Jamestown, N. Y. Composed of ground 
corn hominy feed, corn oil meal, ground 
oats, oat middlings, oat shorts, reground 
oat hulls, linseed oil meal, small percentage 
of fine salt, nothing more. Contains not 
more than 9 per cent. crude fiber, and not 
less than 5 per cent. fat and 10 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Park City Stock Feed. Lake Erie Milling 
Co., Toledo, O. Corn, oats, oat groats, oat 
middlings, oat hulls, corn meal offal and } 
of 1 per cent salt. Contains not mere than 9 
per cent. crude fiber, and not less than 33 
per cent. fat and 8 per cent. protein. (1915 
certificate gives 9 per cent. as minimum 
protein). Registered In 1915 and 1916. 


Brooks Fancy Corn & Oats Stock Feed. A. 
H. McLeod Milling Co., St. Johnsbury, 
Vt. Corn, oats and gluten feed. Contains 
not more than 8.5 per cent. crude fiber, and 
not less than 3 per cent. fat and 9 per cent. 
protein. Registered in 1915 and 1916. 


Daily Dividend Stock Feed. Merrill & Mayo 
Co., Waterville, Me. Composed of wheat 
middlings, corn ‘meal, hominy feed, brewers 
dried grains, oat meal mill by-product (oat 
shorts, oat hulls, oat middlings) and 1 per 
cent. table salt, Contains not more than 
12.75 per cent. crude fiber, and not less than 
4 per cent. fat and 10 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Park City Stock Feed. Mbollett Grain & 
Milling Co., Toledo, O. Composed of corn, 
oats, oat sroats, oat middlings and oat 

_ hulls, 2 of 1 per cent. salt. Contains not 
more than 10 per cent. crude fiber, and not 
less than 33 per cent. fat and 8% per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Buffalo Horse Feed (Formerly Monarch Chop 
Feed). A. Nowak & Son, Buffalo, N. Y. 
Composed of ground oats, corn feed meal, 
hominy feed, oat hulls, clipped oat by- 
product, containing some seeds, wheat mid- 
dlings, 2 of 1 per cent. salt. Contains not 
more than 12 per cent. crude fiber, and not 
less than 3 per cent. fat and 7 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Domino Stock Feed. Nowak Milling Corpo- 
ration, Buffalo, N. Y. Composed of hom- 
iny feed, low grade flour, oat hulls, oat 
middlings, salt # of 1 per cent. Contains 
not more than 9 per cent. crude fiber, and 
not less than 3 per cent. fat and 10 per 
cent. protein. Not registered in 1915. 
Registered in 1916. 


Justice Stock Feed. Nowak Milling Corpo- 
ration, Bufialo, ™. Y. Composed of 
ground oats, corn feed meal, linseed oil 
meal, wheat middlings, oat middlings, oat 
hulls, salt 3? of 1 per cent. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


No dealers’ 


‘or 


or 


or 


or 


or 


or 


or 


or 


official samples 


official samples 


official samples 


official samples 


official samples 


official samples 


official samples 


official samples 


received. 


received. 


received. 


received. 


received. 


received. 


received. 


received. 
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Park & Pollard Co. Stock Feed. -Park & 


Pollard Co., Boston, Mass. Ground: corn, 
hominy feed and oat feed. Contains not 
more than 12 per cent. crude fiber, and not 
less than 13 per cent. fat and 9 per cent. 
protein. (1915 certificate gives 3 per cent. 
as minum fat). Registered in 1915 and 
191 


White Clover Stock Feed. Park & Pollard 


Co., Boston, Mass. Ground: corn, hom- 
iny feed and oat feed. Contains not more 


than 15 per cent. crude fiber, and not less] ° 


than 1 per cent. fat and 63 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Pileo Chop or Stock Feed. Pilliod Milling 


Co., Swanton, O. Contains not more than 
9 per cent. crude fiber, and not less than 4 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Pileo Stock Feed. Pilliod Milling Cos Swan- 


ton, O. Composed of corn meal, corn bran, 
corn, oat hulls, oat by-products. Contains 
not more than 13.5 per cent. crude fiber, 
and not less than 3.75 per cent. fat and 7.5 
per cent. protein. Registered in 1915. 
Not registered in 19165. 


Iowa Dairy Feed. Purity Oats Co., Daven- 


port, lowa. Composed of cottonseed meal, 
corn meal, hominy feed, brewers dried 
grains, oat meal mill by-product (oat 
shorts, oat hulls, oat middlings) and 1 per 
cent. table salt. Contains not more than 
14 per cent. crude fiber, and not less than 
4.5 per cent. fat and 16 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Iowa Stock Feed. Purity Oats Co., Daven- 


port, lowa. Composed of corn meal, wheat 
middlings, hominy feed, brewers. dried 
grains, oat meal mill by-product (oat hulls, 
oat shorts, oat middlings) and 1 per cent. 
table salt. Contains not more than 12.75 
per cent. crude fiber, and not less than 4 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1915 and 1916. 


Tom Boy Horse Feed. Purity Oats Co., 


Davenport, Iowa. Composed of cracked 
corn, Whole oats, alfalfa meal, oat mill by- 
products (oat shorts, oat hulls, oat mid- 
dlings), cottonseed meal and molasses. 
Contains not more than 18 per cent. crude 
fiber, and not less than 2 per cent. fat and 
9 per cent. protein. Not registered in 1915. 
Registeree in 1916. 


Boss Feed. Quaker Oats Co., Chicago, IIl. 


Composed of ground corn, hominy feed, 
oat meal mill by- “product loat middlings, 
oat hulls, oat shorts), } of 1 per cent. salt. 
Contains not more than ate per cent. crude 
fiber, and not less than 3 per cent. fat and 
8 per cent. protein. Registered in 1915 
and 1916. 


Two official samples. Above guaranty in 
protcin and fat; fiber about 2 per cent. 
below maximum guaranty. No weed 
seeds noted. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 
anty in protein and fat; fiber 2 per cent. 
below maximum guaranty. Contained 
few seeds of mustard. : 


Two official samples. Above guaranty in 
protein and fat; fiber about 2 per cent. 
below maximum guaranty. Two dealers’ 
samples. Practically in accord with 
guaranty. One sample contained a few 
seeds of mustard. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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BrRanD, MAKER AND GUARANTIES. 


RESULTS OF EXAMINATION. 


Maz-All Corn Feed. ' Quaker Oats Co., 
Chicago, Ill. Corn by-products. Con- 
tains not more than 2 per cent. crude fiber, 
and not less than 1.4 per cent. fat and & per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Schumacher Feed. Quaker Oats Co., Chica- 
go, Ill. Composed of ground corn, hominy 
feed, ground barley, wheat barley, wheat 
middlings, cottonseed meal, oat meal mill 


by-product (oat middlings, oat hulls, oat] ° 


shorts), 4 of 1 per cent. salt, ground puffed 
rice, ground puffed wheat. Contains not 
more than 10 per cent. crude fiber, and 
not less than 3.25 per cent. fat and 10 
per cent. protein; Registered in 1915 and 
1916. 


Sterling Feed. Quaker Oats Co, Chicago, 
I Composed of ground corn, hominy 
feed, ground barley, wheat flour, wheat 
middlings, cottonseed meal, oat meal mill 
by-product (oat middlings, oat hulls, oat 
shorts), 4 of 1 per cent. salt, ground puffed 
rice, ground puffed wheat. Contains not 
more than 10 per cent. crude fiber, and not 
less than 3.25 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Victor Feed. Quaker Oats Co., Chicago, Tll.! No dealers’ 


Composed of ground corn, hominy feed, 
oat mea! mill by-product (oat middlings, 
oat hulls, oat shorts), + of 1 per cent. salt. 
Contains not more than 12 per cent. ec ude 
fiber, and not less than 3 per cent. fat and 
8 ser cent. protein. Registe.ed in 1915 
and 1916. 


White Diamond Feed. Quaker Oats Co., 
Chicago, Ill. Composed of grownd corn, 
hominy feed, oat meal mill by-product (oat 
middlings, oat hulls, oat shorts), = of 1 per 
cent. salt. Contains not more than 9 per 
cent. crude fiber, ans not less than 3.25 per 
cent. fat and 8 per cent. protein. Regis- 
tered in 1915 and 1916. 


Oat Feed. Robin Hood Mills, Ltd., Moose 
Jaw, Sask. On 1915 certificate: Oat hulls 
and oat shorts. On 1916 certificate: Oats. 
Contains not more than 28 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
5.25 per cent. protein. Registered in 1915 
and 1916. 


All Round Quality Go-to-it. Stanley, Har- 
low, Hamlin, Inc., Boston, Mass. Com- 
posed of crushed oats, barley, corn and cob 
meal, dried distillers and yeast grains, al- 
falfa and salt. Contains not more than 16 
per cent. crude fiber, and not less than 2 
per cent. fat and 9 per cent. protein. Not 
registered in 1915. Registered in 1916. 


No dealers’ or official samples received. 


Nine official samples. Seven were in ac- 
cord With guaranty in protein; the other 
two were slightly below guaranty in pro- 
tein. All were in accord with gzaranty 
in fat. Three samples were about 1 per 
cent. above maximum guaranty of fiber 
two exceeded maximum guaranty of fiber 
by more than 2 per cent.; the other four, 
as far aS examined, Were in accord with 
fiber guaranty. Contained many seeds 
of pigweed, some of mustard, and a few 
of lady’s thumb, wild buckwheat, night- 
flowering catchfly and field peppergrass. 


No deale1s’ or official samples received. 


or official samples received. 


No dealers’ or official samples rezelved. 


In accord with guar- 
fiber over 3 per 
Co) 


One official sample. 
anty in protein and fat; 
cent. below maximum guaranty. 
weed seeds noted. 


No dealers’ or official samples received. 
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Branp, MAkEeR AND GUARANTIES. 


Stott’s Winner Feed. David Stott Flour 
Mills, Ine., Detroit, Mich. Composed of 
corn meal, oats, ground wheat screenings, 
oat hulls and salt. On 1915 certificate: 
Contains not more than 10 per cent. crude 
fiber, and not less than 5 per cent. fat and 
9 per cent. protein. On i916 certificate: 
Contains not more than 8} pe. cent. crude 
fiber, and not less than 5 per cent. fat and 
103 per cent. protein. Registered in 1915 
and 1916. 


RESULTS or EXAMINATION. 


No dealers’ or official samples received. 


MOLASSES FEEDS, PROTEIN UNDER 15 PER CENT. 


Bufcolene Horse Feed. Buffalo Cereal Com- 
pany, Buffalo, New York. Composed of 
erushed oats, cracked corn, corn feed meal, 
wheat bran and molasses. Contains not 
more than 7 per cent. crude fiber. and not 
less than 3 per cent.fat and 9 per cent. pro- 
tein. Not registeredin 1915. Registered in 
1916. 


Troquois Horse Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn 
and oats, crushed oats, alfalfa meal, oat 
middlings, oat shorts, oat hulls and mo- 
lasses. Contains not more than 11 per 
cent. crude fiber, and not less than 2 per 
cent. fat and 9 per cent. protein. Regis- 
tered in 1915 and 1916. 


Iroquois Stock Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn 
and oats, gluten feed, ground grain screen- 
ings, oat middlings, oat hulls, oat shorts 
and molasses. Contains not more than 11 
per cent. crude fiber, and not less than 3 
per cent. fat and 8 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Anchor Brand Horse Feed (Molasses Feed). 
Globe Elevator Co., Buffalo, N. Y. Com- 
posed of crushed and ground oats, ground 
and eracked corn, corm bran, Wheat bran, 
crushed barley, molasses. Contains not 

“more than 9 per cent. crude fiber, and not 
less than 3 per cent. fat and 9 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 


Anchor Brand Stock Feed (Molasses Feed). 
Globe Elevator Co., Buffalo, N. Y. Com- 
posed of ground oats, ground corn and corn 
bran, ground wheat and barley screenings, 


clipped oat by-products, molasses, salt $ of} 


1 per cent. Contains not more than 14 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 8 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


H. & S. Horse, Mule & Dairy Feed. Dwight 
iE. Hamlin, Pittsburg, Pa. Composed of 
alfalfa, pure cane molasses, oil meal, brew- 
ers and distillers grains and 4 of 1 per cent. 
salt. Contains not more than 16 per cent. 
crude fiber, and not less than 3} per cent. 
fat and 14 per cent. protein. Registered in 
1915. Notregistered in 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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The H-O Co.’s Algrane Horse Feed. The 
H-O Co., Buffalo, N. Y. Composed of 
oats, oat shorts, ground corn, oat hulls, 
wheat middlings, hominy feed, corn gluten 
feed, molasses, salt } of d per cent. Con- 
tains not more than 10 per cent. crude fiber, 
and not less than 4 per cent. fat and 11 per 
cent. protein. Registered in 1915 and 1916. 


The H-O Co.’s De-Fi Feed. The H-O Co., 
Buffalo, N. Y. Composed of oat hulls, oat 
shorts, ground corn, hominy feed, wheat 
miaddlings, oat middlings,; molasses, salt 4 
of 1 per cent. Contains not more than 21 


per cent. crude fiber, and not less than 3)’ 


per cent. fat and 8 per cent. protein. Reg- 


istered in 1915 and 1916... 


The H-O Co.’s New England Stock Feed. 
The H-O Co., Buffalo, N. Y. Composed of 
wheat middlings, ground corn, hominy 
feed, oat hulls, oat shorts, ground oats, 
molasses, salt 4 of 1 percent. Contains not 
more than 10 per cent. crude fiber and not 
less than 4 per cent. fat and 9 per cent. pro- 
tein. Registered in 1915 and 1916. 

Molassine Meal. Molassine Co: of America, 

Boston, Mass. Molasses and cooked 

sphagnum moss. Contains not more than 

7 per cent. crude fiber, and not less than 3 
er cent. fat and 7 per cent. protein. Reg- 

istered in 1915. Not registered ia 1916. 


Domino Horse Feed with Alfalfa. (Jformeriy 
Pure-Mo-Lene Horse Feed). Nosvak Mill- 
ing Corporation, Buffalo, N. Y. Composed 
of cracked corm, crushed oats, whole oats, 
ground alfalfa, molasses, salt ? of 1 per 
cent. Contains not more than 12 ver cent. 
crude fiber, and not less than 2 per cent. 
fat and 9 per cent. protein. Not registered 
in 1915. Registered in 1916. 


Vim-O-Lene Horse Feed. A. Nowak & Son, 
Buffalo, N. Y. Composed of crushed oats, 
cracked corn, corn feed meal, whest bran, 
molasses, salt 3 of 1 per cent. Contains 
not more than 9 per cent. crude fiber, and 
not less than 2 per cent. fat and 8 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Peerless Alfalmo Horse Feed. Omaha Al- 
falfa Milling Co., Omaha, Neb. Composed 
of corn, oats, alfalfa meal, molasses. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 2 per cent. fat and 
10 per cent. protein. Registered in 1915 
and 1916. 


Peters’ Arab Horse Feed. M. C. Peters Mill 
Co., Omaha, Neb. Composed of corn, 
oats, alfalfa and molasses. Contains not 
more than 15 per cent. crude fiber, and not 
less than 2 per cent. fat and 9 per cent. pro- 
pela a ceratcrcd in 1915. Not registered 
in : 


RESULTS oF E¥YAMINATION. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Practically in accord 
with guaranty. Contained many seeds 
of pigweed, and a few of wild buckwheat 
and mustard. Few hulls of corn cockle. 


No dealers’ or official samples received. 


One official sample. Slightly above guar- 
anty in protein and fat. Slightly below 
maximum guaranty of fiber. No weed 
seeds noted. 


No dealers’ or ofiicial samples received. 


No dealers’ or official samples received. 


No dealers’ or ofiicial samples received. 
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Peters’ King Corn. M. C. Peters Mill Co., 
Omaha, Neb. Composed or corn, oats, 
alfalfa and molasses. Contains not more 
than 18 per cent. crude fiber, and not less 
than 1.5 per cent. fat and 9 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 

Green Cross Horse Molasses Mixed Feed. 
Quaker Oats Co., Chicago, Ill. Composed 
of alialfa meal, ground corn, crushed oats, 
cottonseed meal, molasses, oat meal mill 
by-product (oat middlings, oat hulls, oat 
shorts). Contains not more than 12 per 
cent. crude fiber, and not less than 2.5 per 

cent. fat and 10 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Purina Feed with Molasses. Ralston Purina 
Co., Buffalo, N. Y., and St. Louis, Mo. 
Composed of cracked corn, crushed oats, 
ground alfalfa, molasses. and one per cent. 
salt. Contains not more than 11.7 per 
cent. crude fiber, and not less than 1.7 per 
cent. fat and 9.3 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


All Round Quality Hobo. Stanley, Harlow, 
Hamlin, Inc., Boston, Mass. Composed 
of dried brewers yeast and distillers grains, 
alfalfa, molasses and salt. Contains not 
more than 14 per cent. crude fiber, and not 
less than 3 per cent. fat and 12 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


XNtra-viuu Feed. Xtravim Molasses Feed Co., 
Boston,Mass. Composed of cane sugar mo- 
lasses and sphagnum moss. Contains not 
more than 4.5 per cent. crude fiber, and 
not less than.S1 per cent. fat and 4.61 per 
cent. protein.Registered in 1915 and 1916. 


No dealers’or official samples received. 


? 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


’ 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


MOLASSES FEEDS, PROTEIN OVER 15 PER CENT 


Sucrene Dairy Feed. American Milling Co., 
Peoria, Ill. Composed of molasses, cotton- 
seed meal, corn gluten feed, ground and 
bolted grain screenings, clipped oat by- 
product, linseed meal and salt. Contains 
not more than 12 per cent. crude fiber, and 
not less than 3.5 per cent. fat and 16.5 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Arcady Dairy Feed. Arcady Farms Milling 
Co., Rondout, Ill. Composed of malt 
sprouts, brewers grains (dried), cottonseed 
meal; corn gluten, ground and bolted 


clipped oat by-product, cleaned, ground 
and bolted grain screenings, molasses, salt. 
Contains not more than 15 per cent. crude 

’ fiber, and not less than 3.5 per cent. rat and 
16 per cent. protein. Registered in 1915 
and 1916. 


Iroquois Dairy Feed. Buffalo Cereal Co., 
Buffalo, N. ¥. Composed of ground corn, 
corn gluten feed, cottonseed meal, ground 
grain screenings, molasses, 3 of 1 per cent. 
salt. Contains not more than 10 per cent.: 
crude fiber, and not less than 4 per cent. 
fat and 17 per cent. protein. (1915 certifi- 
cate gives 16 per cent. as minimum pro- 
tein). Registered in 1915 and 1916. 


One official sample. Above guaranty in 
protein and fat; slightly above maximum 
guaranty of fiber. Contained few hulls 
of wild buckwheat. 


No dealers’ or official samples received. 


To dealers’ or official samples received. 
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Clover Leaf Dairy Feed. Clover Leaf Milling 
Co., Buffalo, N. Y. Composed of cotton- 
seed meal, corn gluten feed, mixed broken 
grains consisting of wheat, corn, barley, 
flax, speltz, ground grain screenings, cocoa 
shell meal, clipped oat by-product, mo- 
lasses and one-half of one per cent. of salt. 
On 1915 certificate: Contains not more 
than 12 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 16.5 per cent. 
protein. On 1916 certificate: Contaius 
not more than 15 per cent. crude fiber, and 
not less than 4 per cent. fat and 13.5 per 
cent. protein. Registered in 1915 and 1916. 


. Anchor Brand Dairy Feed (Molasses Feed). 


Globe Elevator Co., Buffalo, N. Y. Com- 
posed oi cottonseed meal, cern gluten feed, 
linseed oil meal, malt sprouts, brewers 
dried grains, corn meal, ground grain 
screenings, clipped oat by-product, wheat 
middlings, molasses, salt, corn bran. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 3.5 per cent. fat 
and 16 per cent. protein. Registered in 
1915. Not registered in 1916. 


H. & S. Alfalfa Feed (For Milch Cows). 
Dwight E. Hamlin, Pittsburg, Pa. Com- 
posed of alfalfa, cottonseed meal, pure cane 
molasses, brewers and distillers dried grains 
and 3 of 1 per cent. salt. Contains not 
more than 16 per cent. crude fiber, and not 
less than 33 per cert. fat and 20 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


International Special Dairy Feed. Inter- 
national Sugar Feed Co., Minneapolis, 
Minn. Composed of cottonseed meal, 
molasses, ground cleaned grain screenings, 
ground clipped oat by-product, salt. Con- 


_tains not more than 12 per cent. crude|’ 


fiber, and not less than 4.5 per cent. fat and 
15 per cent. protein. Not registered in 
1915. Registered in 1916. 


Domino Calf Meal. Nowak Milling Corpo- 
ration, Buffalo, N. Y. Composed of carob 
beans, flaxseed, wheat flour, cottonseed 
meal, beans, lintils, fenugreek, anise, cocoa 
meal and salt. Contains not more than 6 
per cent. crude fiber, and not less than 5 
per cent. fat and 25 per cent. protein.. Not 
registered in 1915. Registered in 1916. 


Domino Cream-U-Lene Dairy Ration. (Reg- 
istered in 1915 as Cream-O-Lene Dairy 
Ration). Nowak Milling Corporation, 
Buffalo, N. Y. Composed of cottonseed 
meal, corn gluten feed, linseed oil meal, 
wheat middlings, corn distillers dried 
grains, corn feed meal, clipped oat by- 
product, malt sprouts, brewers dried 
grains, ground and bolted grain screenings, 
cocoanut oil meal, salt } of 1 per cent., 
molasses. Contains not more than 12 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 20 per cent. protein. (1915 
certificate gives 9 per cent. as maximum 
crude fiber). Registered in 1915 and 1916. 


Four official samples. Above guaranty in 
protein; practically in accord with guar- 
anty in fat and fiber. Contained some 
seeds of pigweed, and a few of wild buck- 
wheat, night-flowering catchfly, mustard, 
false flax and lady's thumb. Few hulls 
of wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Above guaranty in 
protein and fat; about-3 per cent. below 
maximum guaranty of fiber. Contained 
many seeds of pigweed and a few of mus- 
tard; penny cress and false flax. Few 
hulls of wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


ais 
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Blue Ribbon Dairy Feed. Quaker Oats Co.,/One official sample. Practically in accord 
Chicago, Ill. Composed of hominy feed,| with guaranty. Contains few seeds of 
malt sprouts, wheat bran (with_ground| knot grass, and few hulls of corn cockle 
screenings not exceeding pu run), cotton-| and yellow foxtail. 
seed meal, oat meal mill by-product (oat 
middlings, oat hulls, oat shorts), molasses, 
new process linseed oil meal, 3 of 1 per 
cent. salt. Contains not more than 12 per 
cent. erude fiber, and not less than 3.5 per 
cent. fat and 25 per cent. protein. Regis- 
tered in 1915 and 1916. 


Quaker Dairy Feed with Molasses. Quaker|No dealers’ or official samples received. 
Oats Co., Chicago, Ul. Composed of mo- 
lasses, malt sprouts, cottonseed meal, 
ground grain screenings, new process lin- 
seed oil meal, oat meal by-product (oat 
middlings, oat hulls, oat shorts), 3 of 1 per 
cent. salt. Contains not more than 14.5 
per cent. crude fiber, and not less than 4 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1915 and 1916. 


Purina Cow Chow Feed. Ralston Purina)No dealers’ or official samples received. 
Co., Bufialo, N. Y., and St. Louis, Mo. 
Composed of cottonseed meal, gluten feed, 
brewers dried grains, molasses, ground al- 
falfa and 1 per cent. salt. Contains not 
more than 12 per cent. crude fiber, and not 
less than 5 per cent. fat and 24 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Hammond Dairy Feed. Western Grain|No dealers’ or official samples received. 
Products Co., West Hammond, fll. Com- ¢ 
posed of cottonseed meal, corn distillers 
grains, malt sprouts, ground clipped oat 
by-product, ground grain screenings, mo- 
lasses and salt. Contains not more than 12 
per cent. crude fiber, and not less than 3.5 
per cent. fat and 16.5 per cent. protein. 
(1915 certificate gives 11 per cent. as maxl- 
mun crude fiber). Registered in 1915 and 
1916. 


MISCELLANEOUS COMPOUNDED FEEDS. 


Wita Prore:n Over 15 PER Cent. 


Ohio Farm Feed. Ansted & Burk Co.,Spring-|One official sample. Protein and fat prac- 
field, Ohio. Composed of 4 wheat mid-| tically in accord with guaranty; fiber 
dlings, 4 corn bran and corn ‘meal, balance| over 3 per cent. below maximum _ guar- | 
wheat bran and cleaned wheat screenings| anty. Contained a few hulls of corn | 
not to exceed millrun. Contains not more| cockle. | 
than 83 per cent. crude fiber, and not less 
than 43 per cent. fat and 113 per cent. pro- 
tein. Not registered in 1915. Registered 
in 1916. 


“B-G’’ Cow Feed. Bath Grain Co., Bath,|No dealers’ or official samples received. 
Me. Composed of beet pulp, cottonseed 
meal, gluten, bran, middlings, hominy and 
salt. Contains not more than 14 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 20 per cent. protein. Registered in 
1915. Not registered in 1916. 
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Blatchford’s Calf Meal. Blatchford Calf|One official sample. In accor i - 
Meal Factory, Waukegan, Ill. Composed] anty. e sre oe 
of locust bran meal, unpressed flaxseed, 
Wheat flour, blood flour, barley meal, 
ground beans and peas, rice polish, old pro- 
cess oil meal, cocoa shell meal, cocoanut 
meal, recleaned cottonseed meal, fenugreek, 
dried milk, anise and salt. Contains not 
more than 62 per cent. crude fiber; and not 
less than 5 per cent. fat and 24 per cent. 
protein. Registered in 1915 and 1916. 


Blatchford’s Pig Meal. Blatchford Calf|One official sample. Practically in accord 
Meal Factory, Waukegan,3IIl. Composed] with guaranty. No weed seeds found. 
of linseed oil meal, bean and locust bean 
meal, oat meal, blood flour, wheat flour, 
barley meal, recleaned cottonseed meal, 
rice polish, corn meal, cocoa shell meal, 
crushed flaxseed, anise and salt. Contains 
not more than 7 per cent. crude fiber, and 
not less than 5 per cent. fat and 18 per cent. 
protein. Registered in 1915 and 1916. 


Bufceco Creamery Feed. Buffalo Cereal/One official sample. Slightly below guar- 
Co., Buffalo, N. Y. Composed of ground} anty in protein; about 2 per cent above 
corn, wheat bran and middlings, hominy| guaranty in fat; over 8 per cent above 
feed, corn gluten feed, cottonseed meal,| maximum guaranty in fiber. 
oat shorts, oat middlings, oat hulls, 4 of 1 
per cent. salt. Contains not more than 9 
per cent. crude fiber, and not less than 4 
per cent. fat and 18 per cent. protein. Reg- 
istered in 1915 and 1916. 


Acorn Dairy Ration. Chapin & Co., Ham-|No dealers’ or official samples regeived. 
mond, Ind. Composed of cottonseed meal, 
corn distillers grains, linseed meal, hom- 
iny meal, gluten feed, corn starch by-pro- 
ducts with corn bran, barley feed, malt 
sprouts, brewers grains, pure wheat bran 
and salt. Contains not more than 12 per 
cent. crude fiber, and not less than 5.5 per 
cent. fat and 23.5 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Unicorn Dairy Ration. Chapin & Co., Ham-|/Twelve official samples. Five were in ac- 
mond, Ind. Composed of corn distillers} cord with the guaranty in protein and 
grains, cottonseed meal, linseed meal,| fat; fiber about 1 ges cent. above maxi- 
hominy meal, gluten feed, corn starch by-| mum guaranty. our of the samples 
products with corn bran, barley feed, malt} were slightly below guaranty in protein; 
sprouts, brewers grains, and pure wheat} in accord with guaranty in fat; fiber 
bran and salt. Contains not more than 10|/ more than 1 per cent. above maximum 
per cent. crude fiber, and not less than 5.5} guaranty. Two of the samples were more 
per cent. fat and 26 per cent. protein. than Iper cent. below guaranty in protein; 

; fat in accord with guaranty; fiber more 
than 1 per cent. above maximum guar- 
anty. One sample was more than 2 per 
cent. below guaranty in protein; fat in 
accord; fiber more than 1 per cent. above 
maximum. guaranty. Two dealers’ sam- 
ples. Both were 1 per cent. low in pro- 
tein; in accord with guaranty in fat; 
about 1 per cent. above maximum guar- 
anty in fiber. Contained few seeds of 
mustard, pigweed, lady’s thumb, 
night-flowering catchfly, wild buck- 
wheat, green foxtail, yellow foxtail and 
false flax. Few hulls of Corn cockle 
and wild buckwheat. 
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Henkel’s Fine White Feed. The Commer- 
cial Milling Co., Detroit, Mich. Composed 
of wheat and rye middlings with ground 
screenings not exceeding mill run and corn 
products. Contains not more than 6 per 
cent. crude fiber and not less than 7 per 
cent.fatand 15 per cent protein. (1915 


certificate gives 4 per. cent as minimum 


fat and 16 per cent as minimum protein). 
Registered in 1915 and 1916. 


Wirthmore Balanced Ration. Chas. M. Cox 


Co., Boston. Mass. Composed of choice 
cottonseed meal, linseed, gluten feed, fancy 
distillers grains, bran, choice malt sprouts, 
hominy or corn meal and not over # of 1 per 
cent. salt. On 1915 certificate: Contains not 
more than 82 per cent. crude fiber, and not 
less than 5 per cent. fat-and 26 per cent. 

protein. On 1916 certificate: Contains not 
more than 8% per cent. crude fiber, and not 
less than 5 per cent. fat and 25 per cent. 
protein. Registered in 1915 and 1916. 


Dewey’s Ready Ration. The Dewey Broth- 
ers Co., Blanchester, O. Composed _ of 
Eagle distillers dried grains from corn, lin- 
seed oil meal, cottonseed meal, wheat bran, 
wheat middlings, hominy feed, malt sprouts 
and 3 percent. salt. Contains not more than 
10 per cent. crude fiber, and not less than 
6 per cent. fat and 25 per cent. protein. 
Registered in 1915 and 1916. 


Elmore Milk Grains. Elmore Milling Co., 
Oneonta, N. Y. Composed of corn dis- 
tillers dried grains, 41 per cent. cottonseed 
meal, old process linseed meal, corn glu- 
ten feed, hominy meal, choice wheat bran, 
barley malt sprouts, dried brewers grains, 
salt. Contains not more than 10 per cent. 
crude fiber, and not less than 6 per cent. fat 
and 25 per cent. protein. Registered in 1915 
and 1916. 


Farmers Union Ready Ration. Farmers Union 
Grain & Supply Co., Waterville, Me. Com- 
posed of corn distillers grains, 41 per cent. 
cottonseed meal, linseed meal, corn gluten, 
hominy, wheat bran, barley, malt sprouts, 
brewers grains, salt. Contains not more 
than 10 percent. crude fiber, and not less 
than 6 per cent. fatand 25 per cent. pro- 
tein. egistered in 1915 and 1916. 


Purity Milk Maker. Wm. S. Hills Co., 
Boston, Mass. Composed of distillers 
grains, wheat middlings, salt, cottonseed 
meal, malt sprouts, oil meal, gluten feed, 
hominy.Contains not more than 9 per cent. 
crude fiber, and not less than 7 per cent. 
fat and 24 per cent. protein. Registered in 
1915. Not registered in 1916. 


Jersey Cow Feed. Houlton Mills & Light 
Co., Houlton, Me. Composed of wheat, 
corn, buckwheat and cottonseed meal. 
Contains not more than 16 per cent. crude 
fiber, and not less than 5 per cent. fat and 


17 per cent. protein. Registered in 1915 


and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 


anty. Contained few seeds of wild buck- 
wheat. 4 


Mad 
ra 


One official ole. Above guaranty in 


protein; slightly below guaranty in fat; 
about 3 per cent above maximum guar- 
anty in fiber. Contained few seeds of 
yellow foxtail and charlock. 


No dealers’ or official samples received. 
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JEM Milk Maker. Jamestown Electric Mills,|No dealers’ or official samples received. 
Jamestown, N. Y. Composed of corn dis- 
tillers dried grains, brewers dried grains, 
wheat bran, wheat middlings, corn gluten 
feed, cottonseed meal, linseed oil meal, corn 
meal, corn, oil meal, malt sprouts and small 
percentage of fine salt, nothing more. Con- 
tains not more than 11 per cent. crude fiber, 
and not less than 6 per cent. fat and 24 per 
cent. protein. Not registered in 1915. Reg- 
istered in 1916. ; 


Ri-Co Feed. Lanier Brothers, Nashyille,|One dealer’s sample. Found to be about 13 
Tennessee. Contains not more than 9 per| per cent. below minimum guaranty of 
cent crude fiber, and not less than 14 per] protein. No official samples received. 
cent. fat and 13 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Larro-Feed. Larrowe Milling Co., Detroit,|Four official samples. In accord with guar- 
Mich. Composed of cottonseed meal, corn| ranty. No weed seeds noted. 
gluten feed, dried distillers’ grains(mainly 
from corn),dried beet pulp, standard wheat 
bran, standard wheat middlings, and 
2of1 per cent. salt. Wheat bran and 
wheat middlings may contain ground 
screenings not exceeding mill run. Con- 
tains not more than 14 percent. crude 
fiber, and not less than 3 per cent fat and 
2C per cent. protein. (1915 certificate gives 
19 per cent. as minimum protein). Regis- 
tered in 1915 and 1916. 


Mingo. Larrowe Milling Co., Detroit, Mich.|No dealers’ or official samples received. 
Composed of dried beet pulp, cottonseed 
meal, malt sprouts, eorn gluten feed, lin- 
seed oil meal, wheat bran which may con- 
tain ground screenings not exceeding mill 
run, dried distillers grains (mainly from 
corn) and 3 of 1 per cent.) of salt. Contains 
not more than 12 per cent. crude fiber, 
and not less than 4 per cent fat and 25 per 
cent. protein. Registered in 1915 and 1915. 


Park & Pollard Co. Calf Meal. Park &/No dealers’ or official samples received. 
Pollard Co., Boston, Mass. Composed of 
flaxseed, beans and lentils, wheat flour, 
cottonseed meal, locust beans, cocoa meal, 
anise, fenugreek, trace of salt. Contains 
not more than 6 per cent. crude fiber, and 
not less than 5 per cent. fat and 25 per cent 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Stevens Dairy Ration 44. Park & PollardjOne official sample. ( 
Co., Boston, Mass. Composed of oil meal,| guaranty in protein; in accord with 
cottonseed meal, winter wheat bran, gluten| guaranty in fiber and fat. One dealer’s 
feed, cocoanut oil meal, pea meal, dis-| sample. Slightly below guaranty in pro- 
tillers grains, brewers grains, ground bar-| tein. 
ley, Wheat middlings, hominy meal, corn 
germ meal, buckwheat middlings, corn 
meal, salt. Contains not more than 14 
per. cent crude fiber, and not iess than 5 
per cent. fat and 24 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Buckeye Feed. Quaker Oats Co., Chicago,|Two offcial samples. In accord with guar- 
Ill. Wheat mixed feed with ground screen-| anty in protein and fat; one sample 1 per 


One per cent. below ; 


ings, not exceeding millrun, andrye shorts.| cent. above the maximum guaranty of 
Contains not more than 8.5 per cent. 
crude fiber, and not less than 4.5 per cent. 
fat and 15.5 per cent protein. Registered 
in 1915 and 1916. 


fiber, the other practically in accord—with 
the fiber guaranty. Contained many seeds 
of pigweed, green foxtail, mustard, night- 
flowering catchfly and lady’s thumb and 
a few of false flax. Many hulls of corn 
cockle and wild buckwheat. 


a 
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Schumacher Calf Meal. Quaker Oats Co., 
Chicago, Il. Composed of oat meal, wheat 
meal, ground flax seed, dried casein, 3 of 
1 per cent bicarbonate of soda, cottonseed 
meal. Contains not more than 3 per cent. 
crude fiber and not less than 8 per cent fat 
and 19 per cent. protein. Registered in 
1915 and 1916. 


Ryde’s Cream Calf Meal. Ryde & Co., 
Chicago, Ill. Composed of Carob beans, 
flaxseed, wheat flour, cottonseed meal, 
beans and lentils, fenugreek, anise, cocoa 
meal, trace of salt. Contains.not more 
than & per cent. crude fiber, and not less 
than 5 percent. fat and 25 per cent. pro- 
tein. Registered in 1915 and 1916. 


All Round Quality Stock. Stanley, Harlow, 
Hamlin, Inc., Boston, Mass. Composed 
of corn feed meal, hominy feed, rice mend 
dried distillers and yeast grains and salt. 
Contains not more than 15 per cent. crude 
fiber, and not less than 7 per cent fat and 
13 per cent. protein. Not registered in 
1915. Registered in 1916. 


Towle’s Balanced Ration. J. N. Towle & 
Co., Bangor, Me. Composed of wheat 
bran, choice cottonseed meal, old proc- 
ess linseed meai, hominy meal, corn 
meal, fine salt. Contains not more 
than 9.13 per cent. crude fiber, and 
not less than 5.72 per cent. fat and 22.13 
Bez cent, protein. Registered in 1915 and 
1916. 


Towle’s Pig Feed. J. N. Towle & Co., Ban- 
gor, Me. Composed of wheat’ bran, old 
process linseed meal, hominy meal, corn 
meal, meat meal. Contains not more than 
7.22 per cent. crude fiber, and not lesst han 
6.72 per cent. fat and 18. 63 per cent. protein 


(1915 certificate gives 20.63 as minimum.|. 


protein). Registered in 1915 and 1916. 


Ubiko Horse and Stock Feed. Ubiko Mill- 
ing Co., Cincinnati, O. Composed of wheat 
middlings, hominy meal, wheat bran, brew- 
ers dried grains, old process linseed meal, 
and nothing else. Contains not more than 
9 per cent. crude fiber, and not less than 6 

er cent fat and 16 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Union Grains, Ubiko, Biles’ Ready Dairy 
Ration. Ubiko Milling Co., Cincinnati, 
Composed of Fourex (corn) distillers 
dried grains, choice cottonseed meal, old 
process linseed meal,white wheatmiddlings, 
winter wheat bran, hominy meal, brewers 
dried grains, barley malt sprouts, one-half 
per cent. of fine table salt. Contains not 
more than 9 per cent. crude fiber, and not 
less than 7 per cent. fat and 24 per cent. 
protein. Registered in 1915 and 1916. 


Two official samples. One in accord with 
guaranty. The other slightly below 
guaranty in protein. The first sample 
contained no weed seeds. The ‘second 
contained a few hulls of wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One dealer’s sample. In accord with guar- 
anty. Five official samples. In accord 
with guaranty in protein; as far as ex- 
amined slightly low in fat; 1} per cent. 
above maximum guaranty of fiber. Con- 
tained some seeds of wild buckwheat, 
and a few of mustard, pigweed, cow herb, 
and knot-grass. Few hulls of corn 
cockle and wild buckwheat. 
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Crescent Dairy Feed. Wentworth Bros.,|No dealers’ or official samples received. 
Cornish, Me. Composed of corn cereal 
wheat bran, distillers grains, gluten meal, 
cottonseed meal, linseed oilmeal and salt. 
On 1915 certificate: Contains not more) 
than 9 per cent. crude fiber, and not less 
than 7 per cent. fat and 24 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 10 per cent crude fiber, and not 
less than 5 per cent. fat and 22 per cent. 
protein. Registered in 1915 and 1916. 


COMPOUNDED POULTRY FEEDS. 


Homco Chick Feed. American Hominy Co.,|No dealers’ or official samples received. 
Indianapolis, Indiana. - Composed _ of 
cracked corn, cracked Wheat, cracked 
Kaffir corn, Hen-e-ta No. 2 (Sodium,lime, 
silica, and phosphorus compound), millet. 
Contains not nore than 5 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
9 per cent protein. Registered in 1915. 
os Not registered in 1916. 
Fomco Dry Mash. American Hominy Co.,/No dealers’ or official samples received. 
Indianapolis, Indiana. Composed of Hom- 
i coline (corn germ meal), Homco, wheat 
middlings, bran, Hen-e-ta (sodium, lime, 
silica and phosphorus compound), linseed 
oil meal. Contains not more than 7 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Homeco Scratch Feed. American Hominy|No dealers’ or official samples received. 
Co., Indianapolis, Ind. _ Composed of 
cracked corn, Wheat, barley, Homcoline 
(corn germ meal), Kaffir corn. Contains 

- not more than 6 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 

_ cent. protein. Registered in 1915. Not 

| registered in 1915. 

5 


Homeo Superior Scratch Feed. American} No dealers’ or official samples received. 
Hominy Co., Indianapolis, Ind. Com- 
posed of cracked corn, whole wheat, bar- 
ley, Kaffir corn, sunflower seed, Homcoline 
(corn germ meal). Contains not more 
than 5 per cent. crude fiber, and not less 
than 2.5 per cent. fat and 10.5 per cent pro- 
tein. Registered in 1915. Not registered 
in 1916. 


Humpty-Dumpty Scratch Feed. Ansted &|Two official samples. Practically in accord 
Burk Co., Springfield, Ohio. Composed] with guaranty. Contained many seeds 
of wheat, corn, kaffir corn, milo maize,| of mustard, wild buckwheat and yellow 
buckwheat, barley, rye, charcoal, sunflower| foxtail. Some of Apetalous peppergrass, 
seed, wheat screenings, grit. Contains not| lady’s thumb, corn cockle, dock, penny 
more than 4 per cent crude fiber, and not) cress, night-flowering catchfly, green 
less than 3 per cent fat and 11 per cent} foxtail, cow herb, and corn gromwell. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


“B-G” Dry Mash. Bath Grain Co., Bath,|No dealers’ or official samples received. 
Maine. Composed ot corn meal, meat 
scraps, bran, linseed oil meal, gluten, bone 
and meat meal, cottonseed meal, hominy, 
alfalfa and granulated charcoal. Contains 
not more than 12 per cent. crude fiber, and 
not less than 4 per cent. fat and 18 per cent. 
protein. Registered in 1915 and 1916. 
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“*B-G’’ Scratch Feed. Bath Grain Co., 
Bath, Maine. Composed of cracked corn, 
kaffir corn, Wheat, buckwheat, barley, oats, 
sunflower seed and charcoal. Contains 
not more than 5 percent. crude fiber, and 
not less than 2% per cent. fat and 10 per 
cent protein. Registered in 1915 and 1916. 


Blatchford’s ‘‘Vill-the Basket” Egg Mash. 
Blatchford Calf Meal Factory, Waukegan, 
Ill. Composed of locust bean meal, un- 
pressed flaxseed, wheat flour, rice polish,| 
blood flour, barley meal, ground beans and 
peas, old process oil meal, cocoa shell meal, 
cocoanut meal, recleaned cottonseed meal, 
fenugreek, dried milk, anise and salt, also 
alfalfa, bone, corn, and oat meals, wheat 
bran, wheat middlings, meat. scraps, fish, 
capsicum and powdered limestone. Con- 
tains not more than 10 per cent. crude fiber, 
and not less than 4 per cent. fat and 19 per 


cent. protein. Registered in 1915 and 

1916. 
Blatchford’s Milk Mash. Blatchford Calf 

Meal Factory, Waukegan, Ill. Com- 


posed of locust bran meal, unpressed flax- 
Teed. wheat flour, barley meal, blood flour, 
ground beans and peas, rice polish, old 
process oil meal, cocoa shell meal, cocoa- 
nut meal, recleaned cottonseed meal, fe- 


nugreek, dried milk, anise and salt, also 


bone, corn, and oat meals, wheat middlings,| 


meat scraps, fish, and powdered limestone. 
Contains not more than 73 per cent crude 
fiber, and not less than 4 per cent. fat and 
20 per cent. protein. Registered in 1915 
and 1918. 


Monarch Poultry Mash. F.H. Brastow & 
Son, South Brewer, Me. Composed of 
wheat bran, wheat middlings, gluten feed, 
beef scraps, alfalfa and corn meals. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 5.56 per cent. fat and 20 
Den cent protein. Registered in 1915 and 
1 FE 


Bufceco Chick Feed. ~ Buffalo Cereal Co., 
Buffalo, N. Y. Composed of corn, wheat, 
kaffir corn, peas, millet and oat groats. 
Contains not more than 2 per cent. crude 
fiber, and not less than 2 per cent. fat and 
12 per cent. protein. Registered in 1915 
and 1916. / 


Bufceco Intermediate Scratching Grains. 
Buffalo Cereal Co., Buffalo, N Com- 
posed of corn, wheat, kaffir corn, buck- 
Wheat, millet and peas. Contains not 
more than 4 per cent. crude fiber, and not 
less than 2 per cent fat and 10 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Bufceco Laying Mash. Buffalo Cereal Co., 
Buffalo, N.Y.Composed of ground corn,oats, 
wheat and kaffir corn, wheat bran, wheat 
middlings, tinseed meal, alfalfa meal, oat 
middlings, meat and bone scrap, } of 1 per 
cent. salt. Contains not more than 6 per 
cent crude fiber, and not less than 5 per 
cent. fat and 20 per cent. protein. Regis- 
tered in 1915 and 1916. 


No dealers’ or official samples received. 


Two official samples. In accord with guar- 
anty in protein and fat; fiber below max- 
imum guaranty. No weed seeds found. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Above guaranty in 
fiber exceeds maximum 
Contained few 


One official sample. 
protein and fat; 
by about 2 per cent. 


hulls of wild buckwheat. 
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Bufceco Pigeon Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of cracked corn, 
wheat, peas and kaffir corn. Contains not 
more than 4 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Bufceco Poultry Mash. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
wheat bran and middlings, hominy feed, 
corn gluten feed, oats middlings and rolled 
oats. Contains not more than 6 per cent. 
crude fiber, and not less than 4 per cent. fat 
and 15 per cent. protein. Registered in 
1915 and 1916. 


Bufceco Scratching Grains. Buffalo Cereal 
Co., Buffalo, N. Y. Composed of corn, 
oats, barley, buckwheat, kaffr corn, wheat 
sunflower seed and peas. Contains not 
more than 5 per cent crude fiber, and not 
less than 3 per cent fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Iroquois Chick Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of corn, wheat, 
kaffir corn, peas and millet. Contains not 
more than 3 per cent crude fiber, and not 
less than 2 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


ronueis Poultry Mash. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
wheat bran and middlings, corn gluten 
feed and alfalfa meal. Contains not more 
than 12 per cent. crude fiber, and not less 
than 4 per cent. fat and 14 per cent. pro- 
tein. (1915 certificate gives 10 per cent as 
me2ximum crude fiber). Registered in 1915 
and 1916. 


Troqusis Scratching Grains. Buffalo Cereal 
Co., Buffalo, N. Y. Composed. of corn, 
oats, barley, kaffir corn, wheat, buckwheat 
and sunflower seed. Contains not more 
than 5 per cent. crude fiber, and not less 
than 3 per cent. fat and 10 per cent. pro- 
tein. Registered in 1915 and 1916. 


Target Scratching Grains. Buffalo Cereal 
Co., Buffalo, New York. Composed of 
corn, oats, barley, wheat, kaffir corn, and 
buckwheat. Contains not more than 5 
percent. crude fiber, and not less than 3 
per cent. fat and 10 percent. protein. Not 
registered in 1915. Registerd in 1916. 


Peerless Baby Chick Feed. FE. A. Clark & 
Co., Portland, Maine. Composed of crack- 
ed wheat, hulled oats, cracked kafiir, 
cracked corn and millet seed. Contains 
not more than 4 per cent. crude fiber, and 
not less than 3 per cent. fat and 12 per 
cent. protein. Registered in 1915 and 1916. 


Peerless Growing Feed. EH. A. Clark & Co., 
Portland, Me. Composed of ground oats, 
wheat bran, wheat meal, corn meal, bone 
meal, meat meal, granulated milk and 
powdered charcoal. Contains not more 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Up to guaranty in 
protein; practically up to guaranty in 
fat; fibre slightly below the maximum 
guaranty. Contained some seeds of 
mustard, a few of wild buckwheat, corn 
cockle, ragweed and lady’s thumb. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Up to guaranty in 
protein; practically up to guaranty in 
fat; fiber about 23 per cent. below maxi- 
mum guaranty. ‘Contained some seeds 
of corn cockle, giant ragweed, mustard, 
yen foxtail, wiid buckwheat, chess and 

oc 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


than 5 per cent. crude fiber, and not less 
than 4 per cent. fat and 14 per cent. protein. 
Registered in 1915 and 1916. 
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Peerless Intermediate Chick Feed. E. A. 
Clark & Co., Portland, Me. Composed of 
eracked corn, wheat, kaffr corn,- hulled 
oats, barley and millet seed. Contains 
net more than 4 per cent. crude fiber, and 
not less than 3 per cent. fat and 12 per cent. 
protein. Registered in 1915 and 1916. 


Peerless Poultry Mash. HE. A. Clark & Co., 
Portland, Me. Composed of ground oats, 
fish meal, corn meal, alfalfa meal, wheat 
bran, wheat meal, gluten milk albumen, 
meat meal and powdered charcoal. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 3 per cent. fat and 
20 per cent. protein. Registered in 1915 
and 1916. ‘ 


Peerless Screened Scratch Feed. E. A. Clark 
& Co., Portland, Me. Composed of crack- 
ed corn, wheat, cats, buckwheat, barley, 
kaffir corn and sunflower seed. Contains 
not more than 5 per cent. crude fiber, and 
not less than 3 per cent. fat and 10 per 
cent protein. Registered in 1915 and 1916. 


Yankee Cereal Mash (with Fish). O. L. 
Clark, Freeport, Me. Composed of corn 
meal, bran, fish meal, corn flour, rolled 
oats, alfalfa, charcoal and peanut meal. 
On 1915 certificate: Contains not more 
than 6.5 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 16 per cent. pro- 
tein. On 1916 certificate: Contains not 
more than 6.5 per cent. crude fiber, and not 
less than 3 per cent. fat and 15 per cent. 
protein. Registered in 1915 and 1916. 


Yankee Chick Feed. O. L. Clark, Freeport, 
Me. Composed of cracked corn, cracked 
wheat, cracked milo maize, flax seed, 
hulled oats. Contains not more than 6 
per cent. crude fiber, and not less than 3 per 
cent. fat and 9 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Yankee Scratch Feed. O. L. Clark, Free- 
port, Me. Composed of cracked corn, 
wheat, buckwheat, oats, Milo maize, hemp 
and sunflower seed. On 1915 certificate: 
Contains not more than 4.5 per cent. crude 
fiber, and not less than 3 per cent. fat and 
10 per cent. protein. On 1916 certificate: 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent. fat and 
9 per cent. protein. Registered in 1915 
and 1916. 


Conkey’s ‘‘Buttermilk’’ Starting Food for 
Chicks. The G. E. Conkey Co., Cleveland, 
O. Composed of hulled oats, ‘wheat mid- 
dlings, wheat, corn, prepared buttermilk, 
bone, iron sulphate, gentian root and pre- 
pared mustard seed. Contains not more 
than 4 per cent. crude fiber, and not less 
than 3 per cent. fat and 12 percent. protein. 
Not registered in 1915. Registered 1 in 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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RESULTS OF EXAMINATION. 


Conkey’s Starting Food for Chicks. The|]No asiene or official samples received. 


G. E. Conkey Co., Cleveland, Ohio. Con- 
posed of gentian root, mustard seed, sul- 
phur, iron sulphate. bone ash, corn, wheat, 
hulled oats, wheat middlings, meat, bone 
and salt. Contains not more than 4 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 12 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Wirthmore Fish & Scrap Poultry Mash.|One official sample. 
protein and fat; fiber in accord with 
guaranty. Contained few seeds of corn 


Chas. M. Cox. Co., Boston, Mass. Com- 
posed of ground oats, ground barley, 
gluten feed, alfalfa meal, wheat bran, 
ground Corn, choice fine ground beef scraps, 
fish meal, wheat middlings and about 2 of 
1 per cent. salt. Contains not more than 
93 per cent. crude fiber, and not less than 
31 per cent. fat and 183 per cent. protein. 
Not registered in 1915. Registered i in 1916. 


Wirthmore Gritless Chick Feed. Chas. M. 
Cox Co., Boston, Mass. Composed _ of 
eracked Milo maize, white corn, yellow 
corn, wheat, hulled oats, kaffir corn, (peas 
and fish. Contains not more than 3} } per 
cent. crude fiber, and not less than 3 per 
cent. fat and 11 per cent. protein. Regis- 
tered in 1915 and 1916. 


Wirthmore Gritless Intermediate Chick Feed. 
Chas. M. Cox Co., Boston, Mass. Com- 
posed of cracked white corn, cracked yel- 
low corn, wheat kaffir corn, buckwheat and 
peas. Contains not more than 3% per cent 
crude fiper, and not less than 3 per cent. 
fat and 11 per cent protein. Registered 
in 1915 and 1916. 


Wirthmore Growing Feed, All Grain. Chas. 
M. Cox Co., Boston, Mass. Composed of 
ground wheat, corn, oats, barley, peas, 
Milo maize, beet pulp, wheat middlings 
and salt. Contains not more than 4% per 
cent. crude fiber, and not less than 4 per 
cent. fat and 12 per cent protein. Regis- 
tered in 1915. Not registered in 1916. 


Wirthmore Growing Feed with Scraps. Chas. 
M. Cox Co., Boston, Mass. Composed of 
beet pulp, wheat middlings, ground corn, 
wheat, barley, oats, Milo maize, peas, salt 
and choice fine ground beef scraps. Con- 
tains not more than 43 per cent. crude 
fiber, and not less than 41 per cent. fat 
and 17 per cent. protein. (1915 certificate 
gives 15 per cent. as minimum protein). 

- Registered in 1915 and 1916. 


cockle. 


No dealers’ or 


No dealers’ or 


No dealers’ or 


No dealers’ or 


official 


official 


official 


official 


samples 


samples 


samples 


samples 


Above guaranty in 


received. 


received. 


received. 


received. 


Wirthmore Poultry Mash. All Grain. Chas.|No dealers’ or official samples received. 


Cox Co., Boston, Mass. Composed of 
ground oats, ground barley, gluten teed, 
alfalfa meal, wheat bran, ground corn, 
wheat middlings and about 2 or 1 per cent. 
salt. Contains not more than 9% per cent. 
crude fiber, and not less than 3 per cent. 
fat and 13 per cent. protein. Registered 
in 1915. Not registered in 1916. 
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Wicthmore Poultry Mash, Fish & Scrap.|No dealers’ or official samples received. 


Chas. M. Cox Co., Boston, Mass. Composed 
of ground oats, ground barley, gluten feed, 
alfalfa meal, wheat bran, ground corn, 
choice fine ground beef scraps, fish meal, 
wheat middlings, and about ¢ of 1 per cent. 
salt. Contains not more than 93 per cent. 
crude fiber, and not less than 4 per cent fat 
and 17 per cent. protein. Registered in 
1915. Not registered in 1916. 


Wirthmor®e Scratch Feed. Chas M. Cox Co., 
Boston, Mass. Composed of wheat, kaffir 
corn, sunflower seed, buckwheat, barley, 
oats, cracked corn and Milo maize. Con- 
tains not more than 5 per cent crude fiber, 
and not less than 3 per cent. fat and 11 per 
cent. protein. Registered in 1915 and 1916. 


Globe Chick Feed. Albert Dickinson Cae 
Chicago, Ill. Composed of corn, wheat, 
kaffir corn, hulled oats, millet, grit. Con- 
tains not more than 5 per cent. crude fiber, 
and not less than 2.5 per cent. fat and 10 
ber gent protein. Registered in 1915 and 
191 


Globe Developing Feed. Albert iielanson 
Co., Chicago, Ill. Composed of corn, 
wheat, kaffir corn, hulled oats, buckwheat, 
millet and grit. Contains not more than 5 
per cent. crude fiber, and not less than 2.5 
per cent. fat and 10 per cent. protein. 
Registered in 1915 and 1916. 


Globe Egg Mash. The Albert Dickinson 
Co., Chicago, Ill. Composed of wheat 
bran, wheat middlings, alfalfa meal, corn 
bran, corn feed meal, linseed oil cake, meat 
scraps, salt 4 of 1 per cent. Contains not 
more than 10 per cent. crude fiber, and not 
less than 3 per cent. fat and 15 per cent. pro- 
tein. (1915 certificate gives 16 as mini- 
moro protein). Registered in 1915 and 
1916. 


Globe Seratch Feed. Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, 
barley, oats, kaffir corn, buckwheat, sun- 
flower, linseed oil cake, grit. Contains not 

-more than 5 per cent. crude fiber, and not 
less than 2.5 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


King Pigeon I'eed. Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, 
buckwheat, kaffir corn, millet, hemp, grit. 
Contains not more than 5 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
ie per cent. protein. Registered in 1915 and 


Queen Poultry Mash. Albert Dickinson Co., 
Chicago, Ill. Composed of alfalfa meal, 
corn feed meal, wheat meal, ground corn 
bran, wheat bran, meat scraps, linseed oil 
cake, salt 4 of 1 per cent. Contains not 
more than 10 per cent. crude fiber, and not 
less than 2.5 per cent fat and 11 per cent. 
protein. Registered in 1915 and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 
anty in protein; considerably above min- 
imum guaranty of fat; and somewhat 
below maximum guaranty of fiber. Con- 
tained few seeds of pigweed. 
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Poultry Scratch Feed Brand LA-IN. Eastern 
Grain Co., Portland, Me. Composed of 
corn, wheat, barley, oats buckwheat, kaffir 
corn, sunflower seed. Contains not more 
than 15 percent. crude fiber, and not less 
than 5 per cent. fat and 10 per cent. protein. 
Registeredin 1915. Notregistered in 1916. 


Elmore Chick Feed. Elmore Milling Co., 
Oneonta, N. Y. Composed of millet seed, 
eracked wheat, cracked kaffir corn, oat 
meal, cracked corn. Contains not more 
than 3.5 per cent. crude fiber,and not less 
than 3.5 per cent. fat and 10 per cent. pro- 
tein. Registered in 1915 and 1916. + 


Elmore Dry Mash. Elmore Milling Co., 
Oneonta, N. Y. Composed of wheat bran, 
wheat middlings, corn meal, hominy feed, 
old process oil meal, corn gluten feed, alf- 
alfa meal, ground barley, salt. Contains 
not more than 7 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Elmore Egg Mash. Elmore Milling Co., 
Oneonta, N. ¥Y. Composed of corn meal, 
rolled oats, ground barley, wheat flour 
middlings, hominy feed, wheat bran, meat 
and bone meal, corn gluten feed, alfalfa 
meal, old process oil meal. and salt. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4 per cent. fat and 18 per 
cent protein. Registered in 1915 and 1916. 


Elmore Intermediate Chick Feed. Elmore 
Milling Co., Oneonta, N. Y. Composed 
of cracked corn, buckwheat, wheat, kaffir 
corn, millet seed. Contains not more than 
8 per cent crude fiber, and not less than 3 
per cent fat and 10 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Elmore Scratch Feed. Elmore Milling Co., 
-Oneonta, N. Y¥. Composed of wheat, 
cracked corn, barley, buckwheat, oats, 
kaffir corn, sunflower seed. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3.5 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


O-NE-ON-TA Scratch Feed. Elmore Mill- 
ing Co., Oneonta, N. Y. Composed of 
wheat, cracked corn, barley, buckwheat, 
oats, kaffir corn, sunflower seed. Contains 
not more than 5 per cent. crude fiber, and 
not less than 3.5 per cent. fat and 10 per 
cent. protein. Registered in 1915 and 1916. 


Farmers Union Scratch Grain. Farmers 
Union Grain & Supply Co., Waterville, 
Me. Composed of wheat, cracked corn, 
barley, oats, buckwheat, kaffir corn, sun- 
flower seeds. Contains not more than 5 
per cent. crude fiber, and not less than 
3.5 per cent. fat and 10 per cent. protein. 
Registered in 1915 and 1916. 


No 


No 


No 


No 


No 


No 


No 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 


dealers’ or official samples received. 
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Anchor Brand Scratch Feed. Globe Elevator 
Co., Buffalo N. Y. Made from a combi- 
nation of various seeds with buckwheat, 
eracked corn, kaffir corn, wheat, barley, 
oats, cracked peas. Contains not more 
than 6 per cent. crude fiber, and not less 
than 3 per cent. fat and 12 per cent. protein. 
Registered in 1915. Not registered in 1916. 


Blue Ribbon Laying Mash.- Globe Eleva- 


tor Co., Bufialo, N. Y. Composed of wheat 
bran, wheat middlings, wheat flour, ground 
oats, corn meal, corn gluten meal, pea 
meal, ground alfalfa, linseed oil meal, meat 
meal, fish scrap, ground bone. Contains 
not more than 10 per cent. crude fiber, and 
not less than 3 per cent. fat and 20 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Blue Ribbon Scratch Feed. Globe Fleva-|N 


tor Co., Buffalo, Composed of 
eracked corn, wheat, barley, kaffir corn, 
oats, buckwheat, sunflower seeds, green 
split peas. Contains not more than 4 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 12 per cent. protein. Regis- 
tered in 1915. Not registered in 1916. 


Greene’s Chick Feed. Greene Chick Feed 


Co., Marblehead, Mass. Composed of 
corn, wheat, flax screenings, oats. On 
1915 certificate: Contains not mere than 
3 per cent. crude fiber, and not less than 3 
per cent. fat and 10 per cent. protein. On 
1916 certificate: Contains not more than 
5 per cent. crude fiber, and not less than 
3 per cent. fat and 12 per cent. protein. 
Registered in 1915 and 1916. 


Greene Chick Feed 
Co., Marblehead, Mass. Composed of 
white corn steam cooked, yellow corn germ 
meal,shredded codfish steam cooked,ground 
hulled oats steam cooked, dried milk steam 
cooked, entire wheat, cod livers steam 
cooked, ground flaxseed, giuten meal steam 


cooked, dried blood ste2zm cooked, shell]. 


lime and fine ground meat scraps steam 
cooked, Contains not more than 5 per 
cent. crude fiber, and not less than 3 per 
cent fat and 17 per cent. protem. Regis- 
tered in 1915 and 1916. 


Greene’s Growing Feed. Greene Chick Feed 
Co., Marblehead, Mass. Composed of fish 
scraps, yellow and white corn, dried milk, 
wheat, oats, corn cockle, barley, yellow 
foxtail, winter rape, sheli lime, mustard, 
salt and perfectly sweet meat scraps. Con- 
tains not more than 5 per cent crude fiber, 
and not less than 3 per cent fat and 12 per 
cent protein. Registered in 1915 and 1916. 


Greene’s Intermediate Chick Feed. Greene 
Chick Feed Co., Marblehead, Mass. Com- 
posed of corn, kaffir corn, flax screenings, 
oats. On 1915 certificate: Contains not 
more than 3 per cent crude fiber, and not 
less than 3 per cent fat and 10 per cent pro- 
tein. On 1916 certificate: Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent fat and 12 per cent pro- 
tein. Registered in 1915 and 1916... 


ReEsutts or EXAMINATION. 


No dealers’ or oneal samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. Somewhat above 
guaranty in protein and fat. Contained 
very many seeds of mustard, yellow foxes 
tail, wild buckwheat, green foxtail, corn 
cockle, lady’s thumb,wild rose and others. 
Probably at least 50 per cent. weed seeds. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


a 
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reene’s Meat Mash. Grbene Chick Feed 
Co., Marblehead, Mass. Composed of 
meat scraps, fish scraps, corn meal, wheat, 
shell lime, hominy feed flax screenings, 
oats, Wheat bran, cocoa bran, salt. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 3 per cent. fat and 12 
per cent protein. (1915 certificate gives 
5 per cent as minimum fat). Registered 
in 1915 and 1916. 


reene’s Old Fashioned Meat Scraps. 
Greene Chick Feed Co., Marblehead, Mass. 
Meat, bone and gristle. Contains rot 
more than 3 per cent crude fiber, and not 


less than 5 per cent. fat and 30 per cent. 


Registered in 1915 and 1916. 


reene’s Poultry Food. Greene Chick Feed 
Co., Marblehead, Mass. Fish meat and 
bone. Contains not more than 3 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 40 per cent. protein. (1915 cer- 
tificate gives 5 per cent. as maximum 
fiber). Registered in 1915 and 1916. 


protein. 


Xtragood Scratch Feed. Griswold & Mack- 


D 


O 


kinnin, St. Johnsbury, Vt. Composed of 
wheat, cracked corn, barley, oats, buck- 
wheat, kaffir corn and sunflower seed. 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent fat and 
11 per cent protein. Registered in 1915 and 
1916. 


ry Mash. J. B. Ham Co., Lewiston, Me. 
Corn meal, ground oats, wheat bran, wheat 
middlings, linseed meal, meat scraps, cnar- 
coal and alfalfa. Contains not mort than 
12 per cent. crude fiber, and not less than 
3.5 per cent fat and 15 per cent protein. 
Registered in 1915 and 1916. 


-8 Special Scratch Feed. E. T. Hathaway, 
Yarmouthville, Me. Composed of whole 
-corn, cracked corn, oats, Wheat, buck- 
wheat, barley, kaffir corn, sunflower seed, 
and a little charcoal. Contains not more 
than 5 per cent. crude fiber, and not less 
than 2 per cent fat and 1U per cent pro- 
tein. Registered in 1915 and 1916. 


rono Brand Dry Masn. E. T. Hathaway, 
Yarmouthville, Maine. Composed of corn 
meal, wheat bran, wheat middlings, gluten 
meal, linseed meal, meat scrap, alfalfa and 
a small amount charcoal. On 1915 certifi- 
cate: Contains not more than 7.5 per 
cent. crude fiber, and not lcss than 6.5 per 
cent fat and 20 per cent protein. On 1916 
certificate: Contains not more than 8 per 
cent. crude fiber, and not less than 5 per 
cent fat and 18 per cent protein. Regis- 
tered in 1915 and 1916. 


Purity Chick Feed. Wm. S. Hills Co., Bos- 


ton, Mass. Composed of corn, wheat, 
millet, oats. Contains not more than 7 
per cent. crude fiber, and not less than 23 
per cent. fat and 9 per cent. protein. Not 
registered in 1915. Registered in 1916. 


RESULTs OF EXAMINATION. 


One official sample. Considerably above 
the guaranty in protein and fat; fiber 
about 3 per cent. above maximum guar - 
anty. Contained many seeds of green 
foxtail and yellow foxtail, a few of wild 
buckwheat, mustard and lady's thumb. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealezs’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Purity Growing Feed. Wm. §. Hills Co., 
Boston, Mass. Composed of corn meal, 
hominy, middlings, becf scraps, fish meal 
and oatmeal. Contains not more than 14 
per cent. crude fiber, and not less than 6 

er ceat. fat and 19 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Purity Poultry Mash. Wm. S. Hills Co., 
Boston. Mass. Composed of bran, corn, 
oat products, middlings, beef scraps, fish 
meal, alfalfa. Contains not more than 10 
per cent. crude fiber, and not less than 4 
per cent fat and 17 per cent protein. Reg- 
istered in 1915 and 1916. 


Purity Seratch Feed. Wm. §S. Hills Co., 
Boston, Mass. Composed of corn, wheat, 
kaffir corn, oats, barley, buckwheat and 
sunflower seed. Contains not more than 
6 per cent crude fiber, and not less than 3 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


The H-O Co’s Algrane Scratching Feed. 
The H-O Co., Buffalo, N. Y. Composed 
of wheat, oats, kaffir corn, buckwheat, 
wheat screenings, cracked corn, milo maize, 
sunflower seed, hulled oats, cracked peas, 
barley. Cortains not more than 9 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 11 per cent. protein. Regis- 
tered in 1915 and 1916. 


The H-O Co’s Chick Feed. The H-O Co., 
Bufialo, N. Y.. Composed of cracked corn, 
cut oat meal, cracked wheat, cracked 
kaffir corn, cracked peas, millet. Contains 
not more than 9 per cent. crude fiber, and 
not less than 3 per cent. fat and 12 per cent. 
protein. Registered in 1915 and 1916. 


The H-O Company's Dry Poultry Mash. 
The H-O Co., Buffalo, N. Y. Composed 
of oat middlings, corn gluten feed, wheat 
middlings, rolled oats, alfalfa meal, ground 
corn, hominy feed, cracked wheat, wheat 
bran, ground grain screenings. Contains 
not more than 9 per cent crude fiber, and 
not less than 3.5 per cent fat and 18 per 
cent. protein. Registered in 1915 and 1916. 


The E-O Co’s Poultry Feed. The II-O Co., 
Buffalo, N. Y. Composed of ground corn, 
corn gluten feed, wheat middlings, oat 
middlings, wheat bran, hominy feed, 
rolled oats, ground peas, ground grain 
screenings, molasses. Contains not more 
than 9 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 17 per cent. pro- 
tein. Registered in 1915 and 1916. 


The H-O Co’s Steam Cooked Chick Feed. 
The H!-O Co., Buffalo, N. Y. Comnosed 
of cracked corn, cut oat meal, cracked 
wheat, cracked kaffir corn, cracked peas, 
millet. Contains not more than 9 per cent. 
erude fiber, and not less than 3 per cent. 
fat and 12 per cent. protein. Registered in 
1915 and 1916. : 


REsuLtTs or EXAMINATION. 


One official sample. More than 1 per cent. 
low in protein; fat in accord with guar- 
anty; fiber about 4 per cent. below the 
maximum guaranty. No weed seeds 
found. 


One official sample. Above guaranty in 
protein and fat; more than 1 per cent. 
below the maximum guaranty of fiber 
No weed seeds noted. 


One official sample. In accord with guar- 
anty in protein and fat; about 2 per cent. 
below maximum guaranty of fibers Con- 
tained some seeds of mustard, corn cockle, 
ragweed, wild buckwheat, lady’s thumb, 
chess, yellow foxtail, false flax, spurry 
and hemp nettle. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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Dirigo Egg Mash. Oscar Holway Co.,|No 
Auburn, Me. Composed of alfalfa meal, 
bran, middlings, wheat meal, corn feed 
meal, ground corn, bran, linseed meal, 
meat scraps, salt } of 1 per cent. Contains 
not more than 10 per cent. crude fiber, and 
not less than 3 per cent fat and 16 per cent. 
protein. Not registered in 1915. Regis- 
tered in 1916. 


Dirigo Little Chick Feed.. Oscar Holway|No 
Co., Auburn, Me. Composed of wheat, 
kaffir corn, millet, corn, oat groats, pigeon 
grass and charcoal. Contains not more 
than 5 per cent. crude fiber, and not less 
than 2.5 per cent. fat and 10 per cent. pro-|- 
tein. Registered in 1915 and 1916. 


Dirigo Seratch Grains. Oscar Holway Co.,|No 
Auburn, Me. Composed of kaffir corn, 
wheat, barley, cracked Indian corn, buck- 
wheat, zunflower seed. Contains not more 
than 5 per cent.crude fiber, and not less 
than 2.5 per cent. fat and 10 per cent pro- 
tein. Registered in 1915 and 1916. 


Hopkins Dry Mash. A. R. Hopkins Co.,|No 
Bangor, Me. Composed of corn meal, beef 
scraps, Wheat bran, linseed meal, white 
middlings and Buffalo gluten. Contains 
not more than 8 per cent crude fiber, and 
not less than 6 per cent. fat and 22 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Hopkins Scratch Feed. A. R. Hopkins Co.,|No 
Bangor, Me. Composed cf cracked corn,|. 
wheat, kaffir corn, oats, barley, buckwheat, 
sunflower seed and grit. Contains not more 
than 4 per cent. crude fiber, and not less 
than 3 per cent. fat and 93 per cent. pro- 
fe reer” in 1915. Not registered 
inl hb 


Ideal Scratch Feed No. 2. E. T. & H. K. Ide,|No 
St. Johnsbury, Vt. Composed of corn, 
wheat, kaffir corn, oats, buckwheat, barley 
and sunflower seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 3 per cent. fat and 10 per cent. pro- 
tein. Registered in 1915. Not registered 
in 1916. 


JEM Growing Feed. Jamestown Electric|/No 
Mills, Jamestown, N. Y. Composed of 
cut oatmeal, kiln dried corn meal, linseed 
oil meal, corn oil meal, purified fish meal, 
wheat middlings, refined beef scrap, and 
pea meal. Contains not more than 5 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 19 per cent. protein. Not 
registered in 1915. Registered in 1916. 


JEM Poultry Mash. Jamestown Electric|/No 
Mills, Jamestown, N. Y. Composed of 
refined beef scrap, linseed oil meal, alfalfa 
meal, corn oil meal, wheat bran, wheat 
middlings, purified fish meal, rolled oats, 
corn gluten feed, hominy meal, kiln dried 
corn meal. Contains not more than 9 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 18 per cent. protein. Not 
registered in 1915. Registered in 1916. 


RESULTS OF HXAMINATION. 


dealers’ 


dealers’ 


dealers’ 


dealers’ 


dealers’ 


dealers’ 


dealers’ 


dealers’ 


or official samples received. 


or 


or 


or 


or 


or 


or 


or 


official 


official 


official 


official 


official 


official 


official 


samples 


samples 


samples 


samples 


samples 


saluples 


samples 


received. 


received. 


received. 


received. 


received. 


received. 


received. 
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Dry Feed. W. A. Jennison, Bangor, Me.|No dealers’ or official samples received. 


Composed of wheat bran, hominy feed, 
gluten feed, meat scrap, linseed oil meal, 
wneat middlings. Contains not more than 
9 per cent. crude fiber, and not less than 5 
per cent. fat and 22 per cent. protein. Reg- 
istered in 1915 and 1916. : 


K. & W. Chick Feed. Kendall & Whitney, 
Portland, Me. Composed of corn, wheat, 
kaffir corn, hulled oats, millet. Contains 
not more than 95 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 
cent. protein. Registered in 1915 and 1916. 


K. & W. Mash Feed. Kendall & Whitney, 
Portland, Me. Composed of alfalfa meal, 
corn feed meal, wheat meal, ground corn 
bran, wheat bran, meat scraps, linseed 
oil cake, salt 4 of 1 per cent. Contains 
not more than 10 per cent. crude fiber, 
and not less than 2.5 per cent fat and. 11 
cent. protein. Registered in 1915 and 1916. 


K. & W. Scratch Feed. Kendall & Whitney, 
Portland, Me. Composed of corn, wheat, 
barley, oats, kaffir corn, buckwheat, sun- 
flower, oil cake. Contains not more than 
5 per cent. crude fiber, and not less than 
2.5 per cent. fat and 10 per cent. protein. 
Registered in 1915 and 1916. 


Monmouth Dry Mash. EH. M. Marks, Mon- 
mouth, Me. Pure wheat bran, wheat mid- 
_ dlings, ground oats, corn meal, ground 
alfalfa, beef scraps, gluten feed, stock feed, 
cottonseed meal. Contains not more than 
8 per cent. crude fiber, and not less than 5 
per cent fat and 18 per cent. protein (1915 
certificate gives 10 per cent as maximum 
fiber). Registered in 1915 and 1916. 


Elm City Scratch Feed. Merrill & Mayo, 
Co., Waterville, Me. Composed of corn, 
wheat, rye, barley, oats, kafSr corn, buck- 
wheat, sunflower and oil cake. Contains 
pot more than 5d per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 
cent. protein. Registered in 1915 and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or offcia! samples received. 


No dealers’ or official samples received. 


Domino Justice Chick Feed. (Registered in|One official sample. Slightly below guar- 


1915 as Justice Chick Feed). Nowak Mill- 
ing Corporation, Buffalo, N. Y. Com- 
posed of cracked corn, cracked wheat, 
milo maize, split green peas, millet, hulled 
oats. Contains not more than 5 per cent. 
crude fiber, and not less than 2 per cent. 
fat and 11 per cent. protein. Registered 
in 1915 and 1916. 


/ 


apty in protein; in accord with guaranty 
intat; fiber about 2 per cent. below max- 
imum guaranty. Contained few seeds 
of com cockle, yellow foxtail and rag- 
wee 


Domino Justice Developing Beles Nowak|No dealers’ or official samples received. 


Milling Corporation, Bufialo, N. Y. Com- 
posed of cracked peas, buckwheat, milo 
maize, wheat, cracked corn. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent.fat. and 10 per cent.pro- 
a Not registered in 1915. Registered 
in 
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{ 


Domino Justice Growing Mash. Nowak|No dealers’ or official sampl ceived. 
Milling Corporation, Buffalo, N. Y._ Com- ain es occ 
posed of oat meal, corn gluten feed, linseed 
oil meal, corn feed meal, wheat bran, wheat 
middlings. Contains not more than 7 per 
cent. cruse fiber, and not less than 5 per 
cent fat and 15 per cent protein. Not 
registered in 1915. Registered in 1916. 


Domino Justice Scratch Feed. (Registered/No dealers’ or official samples received. 
in 1915 as Justice Scratch Feed). Nowak 
Milling Corporation, Bufialo, N. Y. Com- 
posed of cracked corn, whole wheat, milo 
maize, Whole barley, buckwheat, split green 
peas, sunflower seeds. Contains not more 
than 5 per cent. crude fiber, and not less] - 
than 3 per cent fat and 1€ per cent. pro- 
tein. Registered in 1915 and 1916. 


Fidelity Scratch Feed. A. Nowak & Son,|No dealers’ or official samples received.- 
Buffalo, N. Y. Composed of cracked corn, 
whole wheat, milo maize, whole barley, 
buckwheat, sunflower seeds. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Justice Growing Mash. Nowak Milling Cor-|No dealers’ or official samples received. 
poration, Buffalo, N. Y. Composed of oat : 
meal, corn gluten feed, linseed oil meal, 
corn feed meal, wheat bran, wheat mid- 
dlings. Contains not more than 7 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 15 per cent. protein. Registered in 
1915. Not registered in 1916. | 


Justice Laying Mash. Nowak Milling Cor-|No dealers’ or official samples received. 
poration, Buffalo, N. Y. Composed of lin- 
seed oil meal, ground oats, wheat flour, 
wheat bran, wheat middlings, corn feed 
meal, corn gluten feed, alfalfa meal, ground 
bone, meat scrap. Contains not more than 
10 per cent crude fiber, and not less than 3 
per cent fat and 20 per cent. protein. Reg- 
istered in 1915. Not registered in 1916. 


Lay-Ege-O Dry Mash. A. Nowak & Son,|No dealers’ or official samples received. 
Buftalo, N. Y. Composed of corn feed 
meal, corn gluten feed, wheat bran, wheat 
middlings. Heneta (phosphorus, lime, sodi- 
um and silica). Contains not more than 4 
per cent crude fiber, and not less than 3 
per cent. fat and 12 per cent protein. Reg- 
istered in 1915. Not registered in 1916. 


Marathon Serntch Feed. Nowak Milling|No dealers’ or official samples received. 
Corporation, Buffalo, N. Y. Composed of. 
wheat, milo maize, cracked corn, barley, 
buckwheat. Contains not more than 5 
per cent crude fiber, and not less than 3 per 
cent fat and 10 per cent. protein. Not reg- 
istered in 1915. Registered in 1916. 


Baby Buster Chick Feed. (Registered in|One official sample. In accord with guar- 
1915 as Gritless Chick Feed). Park &| ranty in protein and fat; fiber about 2 
Pollard Co., Boston, Mass. Cracked corn,| per cent. below maximum guaranty. 
wheat kaffir corn, milo, whole millet seed,| Contained very many yellow foxtail seeds, 
oats, and shredded fish. Contains not| probably 2 per cent. Many seeds of wild 
more than 5 per cent. crude fiber, and not} buckwheat, green foxtail and chess. 
less than 2 per cent. fat and 11 per cent pro- = 
tein. (1915 certificate gives 3} per cent as 
eepniue fat). Registered in 1915 and 
1916. 
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Growing Feed. Park & Pollard Co., Boston, 


Mass. Ground: corn, wheat, barley, oats, 
meat, bone, alfalfa, kaffir corn, commer- 
cial wheat bran, commercial wheat mid- 
dlings, buckwheat, beet pulp, calcium 
carbonate and salt. Contains not more 
than 8 per cent crude fiber, and not less 
than 13 per cent fat and 10 per cent pro- 
tein. (1915 certificate gives 32 per cent as 
minimum fat). Registered in 1915 and 
1916. 


4 


Intermediate Chick Feed. Park & Pollard 


Co., Boston, Mass. Composed of cracked 
corn, Wheat, buckwneat, oats, millet, 
kaffir corn, and milo. Contains not more 
than 5 per cent crude fiber, and not less 
than 13 per cent.f at and 10 per cent pro- 
tein. (1915 certificate gives 3% per cent 
as mimimum fat). Registered in 1915 
and 1916. 


Lay or Bust (Dry Mash). Park & Pollard 
Co., Boston, Mass. Ground: commer- 
cial wheat bran, commercial wheat mid- 
dlings, corn, Wheat, oats, barley, kaffir 
eorn, buckwheat, alfalfa, fish, meat, bone, 
beet pulp, calcium carbonate and salt, 
Contains not more than 12 per cent crude 
fiber, and not less than 13 per cent fat and 
18 per cent protein. (1915 certificate 
gives 3} per cent as minimum fat). Reg- 
istered in 1915 and 1916. 


Margaiet Mahaney Turkey Feed. Park & 
Pollard Co., Boston, Mass. Ground: 
wheat, barley, oil meal, oats, meat, bone, 
calcium hydroxide, calcium carbonate and 
salt. Contains not more than 12 per cent. 
erude fiber, and not. less than 14 per cent 
fat and 10 per cent. protein. (1915 certifi- 
eate gives 33 per cent as minimum fat). 
Registered aa 1915 and 1916. 


Overall Chick Feed. Park & Pollard Co., 


Boston, Mass. Cracked: corn, wheat, 
kaffir corn, milo and oats. Contains not 
more than 5 per cent crude fiber, and not 
less than 2 per cent fat and 10 per cent. pro- 
tein. ; Not registered in 1915. Registered 
in 1916. 


Overall Pigeon I'eed. Park & Pollard Co., 


Boston, Mass. Cracked corn, wheat, 
buckwheat, peas, kaffr corn and milo. 

Contains not more than 10 per cent crude 
fiber, and not less than 1 per cent. fat and 
10 per cent protein. Not registered in 1915. 
Registered in 1916. 7 


Pontiac Scratch Feed. Park «& Pollard Co., 
Boston, Mass. Composed of cracked corn, 
wheat, barley, buckwheat, oats, kaffir corn, 
and milo. Contains not more than 5 per 
cent. crude fiber, and not less than 13 per 
cent. fat and 10 per cent. protein. Not 
registered in 1915. Registered in 1916. 


No dealers’ or official samples received. 


One official sample. Slightly below guar- 
anty in protein and 1915 guaranty of fat; 
more than 2 per cent. below maximum 
guaranty of fiber. Contained very many 
seeds of yellow foxtail, probably about 
2 per cent. Many seeds of wild buck- 
wheat, chess and green foxtail. A few of 
mustard, Pennsylvania persicaria and 
lady’s thumb. . 


Three official samples. In accord with 
guaranty in protein and fat; fiber about 


5 per cent. below maximum guaranty . 


Contained few seeds of pigweed, mustard, 
wild buckwheat and night-flowering 
catchfly. Few hulls of wild buckwheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Two official samples. In accord with guar- 
anty in protein; about 2 per cent. below 
guaranty in fat; 8 per cent. below maxi- 
mum guaranty of fiber. Contained many 
seeds of mustard, yellow foxtail, chess, 
corn cockle and wild buckwheat. <A few 
seeds of ragweed, night-flowering catch- 
fly and false flax. 
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Red Ribbon Scratch Feed. Park & Pollard 


Screened Scratch Feed. Park & Pollard Co., 


Cornish Dry Mash. Pendexter Bros., Cor- 


Champion Egg Mash. Arthur E. Pratt Co., 


Branp, MAKER AND GUARANTIES. 


Red Ribbon Chick Feed. Park & Pollard 
Co., Boston, Mass. Cracked: corn, wheat 
oats, kaffir corn, milo and whole millet 
seed. Contains not more than 5 per cent. 
erude fiber, and not less than 2 per cent 
fat and 10 per cent protein. (1915 certifi- 
cate gives 34 per cent as minimum fat). 
Registered in 1915 and 1916. 


Co., Boston, Mass. Composed of cracked 
corn, Wheat, buckwheat, barley, oats, 
kaffir corn, milo and sunflower seed. Con- 
tains more than 5 per cent crude fiber, and 
not less than 1} per cent. fat and 10 per 
cent. protein. (1915 certificate gives 3% 
per cent. as minimum fat). Registered in 
1915 and 1916. 


Boston, Mass. Composed of cracked corn, 
wheat, buckwheat, barley, oats, kafiir corn, 
milo and sunflower seed. Contains not 
more than 5 per cent. crude fiber, and not 
less than 14 per cent fat and-10 per cent 


protein. (1915 certificate gives 33 per 
cent. as minimum fat). Registered in 1915 
and 1916. 


nish, Me. Composed of wheat bran, corn 
meal, beef scraps, linseed meal, gluten, 
alfalfa, oat feed, wheat, middlings, char- 
coal and salt. On 1915 certifieate: Con- 


ReEsutts oF EXAMINATION. 


Two official samples. In accord with guar- 
anty in protein and fat; more than 2 per 
cent below maximum guaranty of fiber. 
Contained very many seeds of yel- 
low foxtail (probably as many as 2 per 
cent.). Many of wild buckwheat, green 
foxtail and pigweed. A few of mustard, 
rough pigweed, ragweed, cow herb, hairy 
stick weed and false flax. 


One official sample. In accord with guar- 
anty in protein and fat; slightly below 
maximum guaranty of fiber. Contained 
few seeds of mustard, ragweed, wild 
buckwheat, corn cockle, yellow foxtail, 

- lady’s thumb, pigweed, false flax and 
giant ragweed. 


One official sample. In accord with guar- 
anty in protein and fat; considerably be- 
low maximum guaranty of fiber. Con- 
tained some seeds of corn cockle; a few 
of ragweed, mustard, yellow foxtail, 
lady’s thumb and wild buckwheat. 


No official sample. Sample received from 
the manufacturers well within guaranty. 


tains not more than 9 per cent. crude fiber, 
and not less than 43 per cent. fat and 16 
per cent protein. On 1916 certificate: 
Contains not more than 83 per cent. crude 
fiber, and not less than 43 percent fat and| 
16 per cent. protein. Registered in 1915 
and 1914. 


Cornish Growing Feed for Chickens. Pen- 
dexter Bros., Cornish, Me. Composed of 
wheat bran, corn meal, meat meal, linseed 
meal,gluten, ground oats, charcoal and salt. 
Contains not more than 7 per cent crude 
fiber, and not less than 5 per cent fat and 
19 per cent protein. Not registered in 1915. 
Registered in 1916. 


Pileo All Grain Scratch Feed. Pilliod Mill- 
ing Co., Swanton, O. Composed of 
cracked corn, wheat, oats, barley, buck- 
wheat, rye and wheat screenings. Con- 
tains not more than 4 per cent crude fiber, 
and not less than 4 per cent. fat and 9 per 
cent protein. Registered in 1915. Not 
registered in 1916. 


(Registered by Eastern Grain Company, 
Portland, Maine). Composed of high 
grade beef scraps, corn meal, gluten feed, 
wheat middlings, wheat bran, linseed oil 
meal and Hen-H-Ta (composed of phos- 
phorous, silica, lime and soda). Contains 
not more than 4 per cent.crude fiber, and 
not less than 3.03 per cent fat and 13 per 
cent protein. Not registered in 1915. Reg- 
istered in 1916. 


No official sample. Sample received from 
the manufacturers well within guaranty. 


No dealers’ or official samples received. 


Two official samples. Slightly above guar- 
anty in protein and fat; more than 1 
per cent. above maximum guaranty of 
fiber. Contained few hulls of wild buck- 
wheat and corn cockle. 
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Purina Chick Feed: Purina Mills, Branch, 
Ralston Purina Co., St. Louis, Mo., and 
Buffalo, N. Y. Composed of wheat, corn, 
millet, kaffr and milo maize. Contains 
not more than 4 per cent crude fiber, and 
not less than 2.5 per cent. fat and 11 per 
eent protein. (1915 certificate gives 3 per 
cent. as minimum fat). Registered in 1915 
and 1916. : 


Purina Chicken Chowder Feed with charcoal, 
not over 1 percent. Purina Mills, Branch, 
Ralston Purina Co., St. Louis, Mo., and 
Buffalo, N. Y. Composed of wheat mid- 
dlings, wheat bran, corn meal, alfalfa meal, 
linseed meal, granulated meal and not over 
1 per cent salt. Contains not more than 9: 
per cent. crude fiber, and not less than 4 
per cent fat and 19 per cent. protein. Not 
registered in 1915. Registered in 1916. 


Iowa Chick Feed. Purity Oats Co., Daven- 
port, Iowa. Composed of cracked corn, 
cracked wheat, cracked kaffir corn or Milo 
maize, steel cut oats, recleaned wheat 
screenings and millet. Contains not more 
than 5 per cent crude fiber, and not less 
than 3.5 per cent fat and 10 percent pro- 
tein. Not registered in 1915. Registered in 
1916. 


Iowa Scratch Feed. Purity Oats Co., Dav- 
enport, lowa. Composed of cracked corn, 
buckwheat, hulled oats, kaffir corn or milo 
maize, barley, recleaned wheat screenings 
and sunflower seed and wheat. Contains 
not more than 5 per cent crude fiber, and 
not less than 3.25 pei cent fat and 10 per 
cent protein. Registered in 1915 and 1916. 


Tom Boy Chick Feed. Purity Oats Co., Davy- 
enport, Iowa. No certificate filed. Claims 
on package: Contains not more than 5 
per cent. crude fiber, and not less than 3 
per cent fat and 10 per cent protein. Un- 
registered. 


Tom Boy Scratch Feed. Purity Oats Co., 
Davenport, Iowa. Composed of cracked 
corn, cracked wheat, cracked kaffir corn, 
or milo maize, steel cut oats, recleaned 
wheat screenings, millet (and grit). Con- 
tains not more than 5 per cent. crude fiber, 
and not less than 2.75 per cent fat and 10 
per cent. protein. (1915 certificate gives 3 

er cent. 18 minimum fiber). Registered 
in 1915 and 1916. 


American Poultry Feed. Quaker Oats Co., 
Chicago, Ill. Composed of hominy feed, 
cottonseed meal, ground barley, wheat 
mixed feed and rye shorts. Contains not 
more than 9 per cent crude fiber, and not 
less than 3.5 per cent fat and 12 per cent. 
protein. Registered in 1915 and 1916. 


One official sample. In accord with guar- 
anty in protein and fat; slightly below 
maximum guaranty of fiber. Contained 
many seeds of yellow foxtail, green fox- 
tail and pigweed. Also some of wild 
buckwheat and lady’s thumb. 


One official sample. In accord with guar- 
anty. Contained few hulls of wild buck- 
wheat. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. -In accord with guar- 
anty. 


One official sample. In accord with guar- 
anty in protein and fat; 2 per cent. below 
maximum guaranty in fiber. Contained 
few seeds of mustard, wild buckwheat, 
yellow foxtail and ragweed. 


No dealers’ or official samples received. 


Blue Ribbon Scratch Grains. 


Quaker Poultry Mash. 


Quaker Scratch Grains. 


Schumacher Little Chick Feed. 


Schumacher Poultry Mash. 


Schumacher Scratch Grains. 
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Quaker Oats 
Co., Chicago, Ill. Composed of whole 
wheat, whole kaffir corn, whole barley, 
eracked Indian corn, whole buckwheat, 
sunflower seeds. Contains not more than 
5 per cent. crude fiber, and not less than 
2.5 per cent fat and 10 per cent. protein. 
Registered in 1915 and 1916. 


cago, Ill. Composed of cracked wheat, 
eracked kaffir corn, cracked Indian corn, 
whole millet seed, oat meal, charcoal, 
marble grit, wild buckwheat (with not to 
exceed 3 of 1 per cent. miscellanoeus wild 


No dealers’ or official samples received. 


Quaker Chick Feed. Quaker Oats Co., Chi-|No dealers’ or official Sanne received. 


seeds occurring in above seeds and grains).|’ 


Contains not more than 5 per cent crude 
fiber, and not less than 2.5 per cent. fat and 
10 per cent. protein. Registered in 1915 
and 1916. 


Quaker Oats Co., 
Chicago, Ill. Composed of meat scraps, 
oat meal, wheat bran, with ground. screen- 
ings not exceeding mill run, alfalfa meal, 
yellow hominy feed, corn gluten feed, 
ground grain screenings. Contains not 
more than 10 per cent crude fiber, and not 
less than 4 per cent fat and 17.5 per cent. 
protein. Registered in 1915 and 1916. 


Quaker Oats Co., 
Chicago, Ill. Composed of whole wheat, 
whole kaffir corn, whole barley, cracked 
Indian corn, whole buckwheat, sunflower 
seeds. Contains not more than 5 per cent. 
crude fiber, and not less than 2.5 per cent 
fat and 10 per cent. protein. Registered in 
1915 and 1916. 


p Quaker 
Oats Co., Chicago, Ill. Composed of 
cracked wheat, cracked kaffir corn, cracked 
Indian corn, whole millet seed, oat meal, 
charcoal, marble grit, wild buckwheat 
(with not to exceed 3 of 1 per cent. miscel- 
laneous wild seeds occurring in above seeds 
and grains). Contains not more than 5 
per cent crude fiber, and not less than 2.5 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


Quaker Oats 
Co., Chicago, Ill. Composed of oat meal, 
meat scraps, alfalfa meal, wheat bran, with 
ground screenings not exceeding mill run, 
yellow hominy feed, corn gluten feed, 
ground grain screenings. Contains not 
more than 10 per cent. crude fiber, and 
not less than 4 per cent. fat and 17.5 per 
cent. protein. Registered in 1915. Not 
registered in 1916. 


Quaker Oats 
Co., Chicago, Ill. Composed of whole 
wheat, whole kaffir corn, whole barley, 
eracked Indian corn, whole buckwheat, 
sunflower seeds. Contains not more than 
5 per cent crude fiber, and not less than 2.5 
per cent fat and 10 per cent. protein. Reg- 
istered in 1915 and 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


Two official sampies. In accord with guar- 
anty in protein and fat; fiber more than 
2 per cent below maximum guaranty. 
Contained some seeds of wild buckwheat 
corn cockle, wild rose,charlock, false flax, 
mustard, ragweed and giant ragweed. 
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Scribner’s Chick Feed. D. & C. E. Scribner 
Co., Brunswick, Me. Composed of corn, 
wheat, kaffir corn, oats, millet seed, char- 
coal, meat meal and fish meal. Contains 
not more than 12 per cent. crude fiber, and 
not less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Scribner’s Growing Feed. D. & C. E. Scrib- 
ner Co., Brunswick, Me. Composed of 
ground oats, red dog, meat meal, fish 
scraps, middlings, corn meal. Contains 
not more than 12 per cent. crude fiber, and 
not less than 3 per cent. fat and 14 per cent. 
protein. Registered in 1915 and 1916. 


Scribner’s Laying Mash. D. & C. E. Scrib- 
ner Co., Brunswick, Me. Composed of 
ground oats, corn meal, hominy, bran, 
middlings, cottonseed meal, fish scrap and 
meat meal, alfalfa, bone meal. Contains 
not more than 12 per cent. crude fiber, 
and not less than 3 per cent. fat and 18 per 
cent protein. Registered in 1915 and 1916. 


Scribner’s Scratch Feed. D. & C. E. Scrib- 
ner Co., Brunswiek, Me. Composed of 
cracked corn, wheat, oats, kaffir corn, India 
or buckwheat, charcoal. Contains not 
more than 12 per cent crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1915 and 1916. 


Wentworth Bros. Dry Feed for Growing 
Chicks. Wentworth Bros., Cornish, Me. 
Composed of corn meal, wheat middlings, 
meat scraps, wheat bran, ground oats, 
charcoal and salt. On 1915 certificate: 
Contains not more than 7 per cent. crude 
fiber, and not less than 5 per cent. fat and 
18 per cent. protein. On 1916 certificate: 
Contains not more than 8 per cent crude 
fiber, and not less than 4 per cent. fat and 
18 per cent protein. Registered in 1915 
and 1916. EC 


Wentworth Bros. Dry Feed for Laying Hens. 
Wentworth Bros., Cornish, Me. Com- 
posed of corn meal, wheat feed flour, wheat 
bran, gluten, alfalfa meal, meat scraps, 
oil meal, charcoal and salt. On 1915 cer- 
tificate: Contains not more than 8} per 
cent crude fiber, and not less than Bi per 
cent. fat and 20 per cent protein. On 1916 
certificate: Contains not more than 9 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 20 per cent. protein. Regis- 
tered in 1915 and 1916. 


Wentworth Bros. Dry Feed for Young 
Chicks. Wentworth Bros., Cornish. Me. 
Composed of corn meal, wheat middlings, 
oat meal, meat scraps, linseed oil meal, 
charcoal and salt. On 1915 certificate: 
Contains not more than 5 per cent. crude 
fiber, and not less than 5 per cent. fat and 
16 per cent protein. On 1916 certificate: 
Contains not more than 8 per cent crude 
fiber, and not less than 4 per cent. fat and 
16 per cent. protein. Registered in 1915 
and 1916. 


No dealers’ or official samples received. 


’ 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


I32 MAINE AGRICULTURAL EXPERIMENT STATION. 


1916. 


FEEDING SturFs—Continued. 


ALFALFA MEALS. 


BranD, Maker AND GUARANTIES. 


REsuLTs or EXAMINATION. 


Red Star Brand ue Meal. Chas. M. Cox, 
Co., Boston, Mass. Alfalfa. Contains not 
more than 29.5 per cent crude fiber, and not 
less than 1.4 per cent. fat and 16.6 per cent. 
protein. Registered in 1915. Not regis- 
tered in 1916. 


Alfalfa Meal. Albert Dickinson Co., Chica- 
go, Ill. Alfalfa hay. Contains not more 
than 35 per cent. crude fiber, and not less 
than 1 per cent fat and 12 per cent. pro- 
tein. Registered in 1915 and 1916. 


Alfalfa Meal. Empire State Mills, A. F. 
Fietz, Munnsville, N. Y. No certificate 
filed. Claims on label: Contains not more 
than 25 per cent. crude fiber, and not less 
than 1.4 per cent fat and 14 per cent pro- 
tein. Unregistered. 


Alfalfa Meal. Omaha Alfalfa Milling Co., 
Omaha, Nebr. Contains not more than 
36 per cent. crude fiber, and not less than 
1 per cent. fat and 12 per cent. protein. 
Registered in 1915 and 1916. 


Alfalfa. Park & Pollard Co., Boston, Mass. 
Ground alfalfa hay. Contains not more 
than 30 per cent. crude fiber, and not less 
than 13 per cent. fat and 12 per cent. pro- 


tein. Registered in 1915 and 1916. 
Peters’ Lucern Alfalfa Meal. M. C. Peters 
Mill Co., Omaha, Nebr. Alfalfa hay. 


Contains not more than 33 per cent crude 
fiber, and not less than .5 per cent. fat and 
12 per cent. protein. 

Not registered in 1916. 


Registered in 1915.| 


No dealers’ or official samples received. 


Three official samples. Well in accord with 
guaranty in protein and fat; more than 
2 per cent below maximum ‘guaranty of 
Spee One sample contained a few seeds 
of pigweed. 


One official sample. Slightly above guar- 
anty in protein and fat; about 5 per cent. 
above maximum guaranty of fiber. 


No dealers’ or official samples received. 


One official sample. In accord with guar- 
anty in protein and fat; about 2 per cent. 
below maximum guaranty of fiber. No 
weed seeds found. 


No dealers’ or official samples received. 


DRIED MEAT AND FISH. WASTES. 


Ground Meat Scraps. The American Agri- 
cultural Chemical Co., New York, and 
other places. Meat Scraps. Contains 
not less than 10 per cent fat and 45 per 
cent protein. Registered in 1915 and 1916. 


AGCO. American Glue Co., Boston, Mass. 
Made from fish by the Lane-Libby Fish- 
eries Company of Vinalhaven, Maine. 
Contains not more than 1 per cent crude 
fiber, and not less than 2.5 per cent fat and 
50 per cent. protein. Registered in 1915 
. nd 1916. 


Armour’s Blood Meal. Armour Fertilizer 
Works, Chicago, Ill. Dried blood. Con- 
tains not more than 2 per cent. crude fiber, 
and not less than 80 per cent protein. Not 
registered.in 1915. Registered in 1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 
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FEEDING StuFrFs—Continued. 


Branp, MAKER AND GUARANTIES. 


ReEsutts oF EXAMINATION. 


Armour’s Granulated Bone. Armour Fertil-|No dealers’ 
izer Works, Chicago, a Ground bone. 
Contains not more than 2 per cent crude 
fiber, and not less than 5 per cent. fat. and 
23 per cent. protein. Not registered in 
1915. Registered in 1916. 


Armour’s Meat Meal. Armour Fertilizer|No dealers’ 
Works, Chicago, Ill. Meat residue. Con- 
tains not more than 2 per cent. crude fiber, 
and not less than 6 per cent. fat and 60 per 
cent. protein. Not registered in 1915. 
Registered in 1916. 


Beach’s Star Brand Beef Scraps. Beach|No dealers’ 
Soap Co., Lawrence, Mass. On 1915 cer- 
tifieceate: Contains not less than 15 per 
cent fat and 40 per cent protein. On 1916 
certificate: Contains not less than 10 per 
cent. fat and 40 per cent. protein. Regis- 
tered in 1915 and 1916. 


Bowker’s Ground Meat Scraps. Bowker Fer-|One official 
tilizer Co., Boston, Mass. Ground meat} guaranty. 
scraps. On 1915 certificate: Contains not 
less than 5 per cent. fat and 40 per cent. 
protein. On1916 certificate: Contains not 
less than 10 per cent. fat and 45 per cent. 
protein. Registered in 1915 and 1916. 


B. & M. Poultry Food. Butnham & Morrill|No dealers’ 
Co., Portland, Me. Fresh fish trimmings. 
Contains not less than 1.5 per cent fat and 
60 per cent. protein. Not registered in 1915 
Registered in 1916. 


Dow’s Beef Scraps. John C. Dow Co., Bos-|No dealers’ 
ton, Mass. Dried meat scraps. Contains 
not less than 12 per cent. fat and 43 per 
cent. protein. Registered in 1915 and 
1916. 


Dow’s Favorite Poultry Meal. John C.!/One official 
Dow Co., Boston, Mass. Dried meat and 
bone. Contains not less than 10 per cent. 
fat and 30 per cent protein. 1915 certifi- 
cate gives 32 per cent. as minimum pro- 
tein). Registered in 1915 and 1916. 


J. D. Grant & Sons’ Poultry Feed. J. D.|/No dealers’ 
Grant & Sons, Bangor, Me. Bone fat and 
meat scraps. Contains not less than 25.5 
per cent. fat and 35.56 per cent. protein. 
Not registered in 1915. Registered in 1916. 


Hinckley Poultry Food. Hinckley Render-|No dealers’ 
ing Co., Somerville, Mass. Bone and 
meat. Contains not less than 8.12 per 
cent fat and 35.5 per cent protein. Regis- 
tered in 1915. Not registered in 1916. 


Red Star Brand Fish Scrap International!No dealers’ 
Glue Co., Boston, Mass. Fresh fish. 
Contains not more than 1 per cent crude 
fiber, and not less than 2 per cent fat and 
45 per cent. protein. (1915 certificate 
gives no fiber guaranty) Registered in 
1915 and 1916. 


or official samples received. 


or official samples received. 


or official samples received. 


sample. Considerably above 


or official samples received. 


or official samples received. 


sample. Above guaranty. 


or official samples received. 


or official samples received. 


or official samples received. 
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1916. 


FEEDING Sturrs—Concluded. 


BRAND, MAKER AND GUARANTIES. 


REsvuLts oF EXAMINATION. 


Lord’s Egg Maker. Lord Bros. Co., Port- 
land, Me. Dry fish meal, Contains not 
more than 23 per cent. crude fiber, and not 
less than 23 per cent. fat and 45 per cent. 
protein. 915 certificate gives 3 per 
cent. as maximum fiber). Registered in 
1915 and 1916. 


Boule Scraps. New England Dressed 
Meat & Wool Co., Somerville, Mass. Meat 
scraps and bone ‘meal. Contains not less 
than 10 per cent. fat and 50 per cent. pro- 
tein. Registered in 1915 and 1916. 


Blue Ribbon Meat Scraps. Park & Pollard 
Co., Boston, Mass. Contains not more 
than 2 per cent crude fiber, and not less 
than 13 per cent fat and 45 per cent. pro- 
tein. Registered in 1915 and 1916. 


Portland Bone & Meat Meal. Portland Ren- 
dering Co., Portland, Me. Meat and bone. 
Contains not less than 8 per cent. fat and 
35 per cent. protein. Registered in 1915 
and 1916. 


Portland Bone Meal. Portland Rendering 
Co., Portland, Me. Ground bone. Con- 
tains not less than 5 per cent fat and 20 
Percent. protein. Registered in 1915 and 
1916. 


Portland Cracked Bone. Portland Render- 
ing Co., Portland, Me. Ground bone. 
Contains not less than 5 per cent. fat and 
10 per cent protein. Registered in 1915 
and 1916. 


Portland Poultry Feed Prepared from 
Cooked Meat and Bone Scraps. Portland 
Rendering Co., Portland, Me. Meat and 
bone. Contains not less than 8 per cent. 
fat and 40 per cent. protein. Registered 
in 1915 and 1916. 


Whitman & Pratt’s Animal Meal. Whitman 
& Pratt Rendering Co., Lowell, Mass. 
Ground meat tankage. Contains not less 
than 10 per cent fat and 33 per cent. pro- 
tein. Registered in 1915 and 1916. 


Whitman & Pratt’s Beef Scraps. Whitman 
& Pratt Rendering Co., Lowell, Mass. 
Beef scrap and bone. Contains not less 
than 10 per cent. fat and 45 per cent. pro- 


tein. Registered in 1915 and 1916. 
Whitman & Pratt’s Extra Quality Beef 
Seraps. Whitman & Pratt Rendering Co., 


Lowell, Mass. Ground beef scraps. Con- 
tains not less than 10 per cent fat and 55 
per cent. protein. Registered in 1915 and 
1916. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


No dealers’ or official samples received. 


One official sample. 
anty. 


No dealers’ 


One official sample. 


In accord with guar- 


or official samples received. 


In accord with guar- 


Tanty. 


No dealers’ or official sample received. 


= 
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STATEMENT BY THE EXECUTIVE OF THE LAW. 


A. M. G. Soutz, CHIEF, BurEAvU oF INSPECTIONS. 


The feeding stuffs inspection for parts of two years, 1915 
and 1916, has been pursued with the idea of collecting sam- 
ples and detecting unregistered goods. The work was actively 
carried on during this season from November, 1915, until 
June, 1916, and in the course of inspection most of the stores 
buying goods from out of the State were visited and many of 
the wholesale places in Portland, Bangor and Lewiston visited 
several times. 

The total number of feeding stuffs registered for 1915 was 
five hundred and thirty-eight, while for 1916 thus far they 
number five hundred and fourteen. 

About the usual number of hearings has resulted from the 
finding of unregistered brands, but in most cases when brought 
to the attention of the manufacturers, they have taken pains to 
protect the dealers selling their goods in this State without 
delay, and the year has been marked by the registration of 
several new brands of feeds not before sold within the State. 

A greater number of samples of cottonseed meal have been 
found to be deficient than in either of the previous years that 
the law has been administered by this Department. Some of 
these cases have been disposed of by new registrations; some 
by the recommendation that the carload lot be refused by the 
dealer, which recommendation has been accepted, and in all 
instances that have warranted, recommendation for prosecu- 
tion and citations have been made to the Federal Department 
by virtue of our commission as Collaborating State Official. 
The cooperative work with the Federal Department in the en- 
forcement of the food law, which embraces in its scope food 
for animals as well as for human consumption has under its 
provision made it possible, when a sample of feeding stuff 
has been found deficient, for the deputy to secure documentary 
evidence proving interstate shipment of the goods and the 
case is reported to the Federal authorities. This has added 
greatly to the efficiency of the inspection work and by this 
means the blame for the deficiency found in the goods 1s 
placed where it is due and not upon the innocent dealer living 
within the State. 
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It has again been brought to the attention of the Department 
that greater care must be taken by the dealers in submitting 
samples for free analysis. Such samples are solicited and 
welcomed; it is important, however, that they be taken accord- 
ing to the directions issued by the Department, and the inspect- 
tors employed by the Department have been furnished with 
these blanks for describing these samples with instructions 
to leave them with the dealers upon whom they call in their 
course of inspection, and it is hoped that with the coming 
season a greater number of samples will be received and that 
pains will be taken to see that the instructions as laid down by, 
the form are exactly followed. This is a special privilege not 
accorded in some other states, where, if one wishes to deter- 
mine whether the goods purchased come up to the guaranty, 
a fee of three dollars—or one dollar for each element—is re- 
quired by the Department of Agriculture for such analysis. 

An important feature to-be borne in mind by the feed dealers 
of the State is that if protection is wanted, only registered 
goods should be purchased, and an inquiry should be made in 
all instances from the salesman or from the firm; it is also to 
be understood that such information is on file at the Depart- 
ment of Agriculture and requests as to whether 01 not a cer- 
tain brand is registered for sale in the State are always will- 
ingly answered. 


November, 1916. 


MAINE 
AGRICULTURAL EXPERIMENT STATION 
ORONO, MAINE. 
CHAS. D. WOODS, Director. 


ANALYSTS. 


James M. Bartlett Herman H. Hanson 
Royden L. Hammond William R. Rich 


John H. Perry Walter W. Webber 


Official Snspections 
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COMMERCIAL FERTILIZERS, 1916. 
Cuas. D. Woops. 


The Commissioner of Agriculture is the executive of the law 
regulating the sale of commercial fertilizers in Maine. It is 
the duty of the Director of the Maine Agricultural Experiment 
Station to make the analyses of the samples collected by the 
Commissioner, and to publish the results of the analyses 
together with the names of the persons from whom the samples 
were obtained, and such additional information as may seem 
advisable. 

The outlines of the requirements of the law and the explana- 
tion of the table begin on page 138. The tabulated results of 
analyses begin on page 142. The analyses of lime, limestone 
and gypsum and discussion of results begin on page 192. 


Notg. All correspondence relative to the inspection laws should be 
addressed to the Bureau of Inspections, Department of Agriculture, 
Augusta, Maine. 
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OUTLINE OF THE REQUIREMENTS OF THE Law. 


The following are the chief points of the law and the regu- 
lations. The full text of the law will be sent on application to 
the Commissioner of Agriculture, Augusta, Maine. 

1. Kind of materials coming under the law, The law applies 
to the sale, distribution, transportation, or the offering or ex- 
posing for sale, distribution or transportation, any materials 
used for fertilizing purposes the price of which exceeds $10 
per ton, and to lime, marl and wood ashes intended for fertil- 
izing purposes at whatever price they are sold. 

2. The Brand. Every lot or package shall be plainly marked 
with: 

The number of net pounds in the package. 

The name or trade mark under which it is sold. 

The name and principal address of the manufacturer or 
shipper. 

The minimum percentage of nitrogen, or its equivalent in 
ammonia, in available form. 

The minimum percentage of available phosphoric acid (solu- 
ble and reverted). 

The minimum percentage of total phosphoric acid. 

The minimum percentage of potash soluble in water. 

In the case of lime, marl and wood ashes each package shall, 
in addition to the above, be plainly marked with: : 

The minimum and maximum percentage of total lime (cal- 
cium oxide). . 

The minimum and maximum percentage of total magnesia 
(magnesium oxide). 

The minimum and maximum percentage of lime combined 
as carbonate (calcium carbonate). 3 

The minimum and maximum percentage of magnesium com- 
bined as carbonate (magnesium carbonate). 

The minimum percentage of lime-sulphur (calcium sulphate) 
in gypsum or land plaster. 

If a fertilizer (including lime, marl and wood ashes) is sold 
in bulk or put up in packages belonging to the purchaser, upon 
the request of the purchaser he shall be furnished with a copy 
of the statements named above. 

3. Manufacturers’ certificate. Before manufacturing, sell- 
ing or distributing a commercial fertilizer a certified copy of 
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the statements named in 2 shall be filed with the Commissioner 
of Agriculture. 

4. Manufacturers samples. When the Commissioner of 
Agriculture shall so request, the manufacturer shall furnish a 
sealed package containing not less than two pounds of the com- 
mercial fertilizer. 

5. Registration fee. A.registration fee is assessed on any 
brand offered for sale, distribution or transportation in the 
State as follows: $10 for the nitrogen, $10 for the phosphoric 
acid, $5 for the potash and $10 for the lime contained or zaid 
to be contained in the fertilizer. The filing of the certificate 
and the payment of the fee is required from only one person 
for a given brand. 

6. Registration may be oufnout or canceled. The Commis- 
sioner of Agriculture may refuse to register any commercial 
fertilizer which bears a name that is misleading or deceptive or 
which would tend to mislead or deceive as to the materials of 
which it is composed. The Commissioner of Agriculture also 
has power to cancel the registration of a fertilizer manufac- 
tured, sold, distributed or transported in violation of any of 
_the provisions of the law. 

7. Adulteration. A fertilizer is adulterated if its weight, 
composition, quality, strength or purity varies from its fixed 
guaranty or if it contains any materials deleterious to growing 
plants. 

8. Misbranding. A fertilizer is misbranded if; the package 
or label carries any statement, design or device that is false or 
misleading in any particular; the container does not carry the 
statements named in 2; the printed statements attached to the 
container differ from the statements in the certificate; and if 
the registration fee has not been paid. 

9. Analysis for correspondents. A special law provides for 
the analysis of samples of fertilizers on sale in Maine taken in 
accordance with the law and the payment of an analysis fee of 
$10. If the analysis proves to be of public importance the 
analysis fee will be returned. Otherwise the money will be 
used in the enforcement of the law. Blanks with full direc- 
tions will be furnished by the Commissioner of Agriculture on 
request. 
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10. Written guaranty, the dealers’ safeguard. No prosecu- 
tion will lie against any person handling commercial fertilizers 
provided he obtains at the time of purchase a written guaranty 
signed by the person residing in the United States from whom 
the purchase was made to the effect that the commercial fer- 
tilizer is not adulterated or misbranded within the meaning of 
the Maine law regulating the sale of commercial fertilizers. 
After a person has been duly notified that an article of com- 
mercial fertilizer appears to be adulterated or misbranded the 
written guaranty will not protect further sales. 

11. Hearing. The person who is believed to have violated 
the law regulating the sale of commercial fertilizer will be 
granted a hearing at which he may appear in person, or by 
attorney, or by letter. The notice of the hearing will name the 
time and place of the hearing and a copy of the charge. Fail- 
ure to appear will not prejudice the case. The hearing will be 
private and every opportunity will be given for explanation 
and the establishment of innocence. If the time appointed is 
not a convenient one, postponement within reasonable limit 
will be granted. 

12. Penalty. Violations of the law are punishable by a fine 
not exceeding one hundred dollars for the first offense and not 
exceeding two hundred dollars for each subsequent offense. 


EXPLANATION OF THE TABLES. 


' The tables giving the analyses of the samples collected by the 
Commissioner of Agriculture during the year 1916, follow. 
The samples were sent to the Station without description other 
than an identifying number. The data given in the left hand 
page tables and the guarantees were furnished after the analy- 
ses were completed. . 

The table on the even pages gives the Station number of the 
sample, the name and residence of the person from whom the 
sample was obtained and the month the sample was drawn. 

The table on the odd pages gives the Station number of the 
samples and the detailed analyses. By means of the Station 
numbers the two tables are readily compared. 

Under the head of “Nitrogen” in the tables are found seven 
columns of figures under the following headings. 
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1. The nitrogen from nitrates. In this column is given the 
percentage of nitrogen present as nitrate. Nitrate nitrogen is 
wholly and quickly available. 

2. Nitrogen from ammonia salts. In this column is given 
the nitrogen from ammonium salts, chiefly sulphate. Ammonia 
nitrogen is not as quickly available as nitrate nitrogen. 

3-4-5. Organic Nitrogen. The organic nitrogen is valuable 
in proportion as the percentage of the active is greater than the 
inactive, and the amount of water soluble is large or small. A 
fertilizer showing more than twice as much active as inactive 
insoluble nitrogen would be rated as high grade. Also in one 
carrying a quite large percentage of water soluble and small 
amounts of active and inactive water insoluble the nitrogen 
would be likewise rated as high grade. One showing a small 
amount of water soluble and a larger amount of inactive than 
active would be classed as a pood grade of organic nitrogen. 
The percentage of inactive as compared with the total organic 
is the measure of the value of the organic nitrogen in the 
goods. With a fair amount of organic nitrogen soluble in 
water, a large per cent of active and a small amount of in- 
active, the organic nitrogen is considered good. If but a small 
amount is soluble in water and less active than inactive is 
found the organic nitrogen would be considered low -grade. 

3. Water soluble organic nitrogen. This is the soluble 
nitrogen from organic materials, such as dried blood, dried fish 
or meat, tankage, cottonseed meal, etc. It dissolves in water 
and is quickly and’ completely available to the plant. 

4. Active water insoluble organic nitrogen. The nitrogen 
in this column is that portion of the organic nitrogen which is 
insoluble in water but is converted into ammonia by the action 
of permanganate of potash. It is quite available. 

5. Inactive organic nitrogen. This is the portion of the 
organic nitrogen that is not converted into ammonia by the 
action of the permanganate solution. It is only slowly available. 

6. Total nitrogen found. 7. Total mtrogen guaranteed. 

Phosphoric Acid. The table shows the percentages of water 
soluble, insoluble in weak acid found, and of available and 
total phosphoric acid found and guaranteed. 

Potash. The table shows the percentages of water soluble 
potash found and guaranteed. 


1916. 
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LIME, LIMESTONE, AND GYPSUM. 


Agricultural lime, limestone and gypsum depend for their 
agricultural value largely upon the lime which they carry and 
their freedom from other impurities. Lime in limestone exists 
as calcium carbonate. When this is burned carbon dioxide is 
driven off and lime or quick lime (calcium oxide) remains. 
When exposed to moisture this takes up water and becomes 
slaked or calcium hydrate. If this material is continued to be 
exposed to the air it again takes on carbon dioxide from the air 
and comes back to calcium carbonate similar in chemical com- 
position to the limerock from which it is made, but differing 
very materially in its mechanical condition. 

No, 3730, R-R Land Lime, made by the Rockland-Rockport 
Lime Co., Rockland, (Me., guaranteed to contain 60 to 65 pe: 
cent of total lime (calcium oxide) was sampled at Kendall & 
Whitney’s, Portland. It was found to carry 64.08 per cent of 
lime (calcium oxide) and 3.25 per cent of insoluble matter. 

No. 3786, R-R Land Lime, made by the Rockland-Rockport 
Time Co., Rockland, Me., guaranteed to contain 60 to 65 per 
cent of total lime, was sampled at R. B. Dunning & Companys, 
Bangor, and was found to carry 61.12 per cent of lime (calcium 
oxide) and 5.08 per cent of insoluble matter. 

No. 4010, Pulverized Agricultural Limestone, Dudswell 
Brand, made by the Dominion Lime Co., Sherbrook, Quebec, 
“guaranteed to carry 52 to 55 per cent of lime, was sampled aé 
the Farmers’ Union Storehouse, Lee. It was found to carry 
53.48 per cent of lime (calcium oxide) and 4.08 per cent of 
insoluble matter. 

No. 4142, Pulverized Agricultural Limestone, Dudswell 
Brand, made by the Dominion Lime Co., Sherbrook, Quebec, 
was guaranteed to carry from 52 to 55 per cent of lime. Sam- 
ple was taken at N. E. Curtis’, Bowdoin, and was found to. 
carry 53.44 per cent of lime (calcium oxide) and 7.03 per cent 
of insoluble matter. 

No. 4109, Agricultural Pownal Limestone, Fine Ground 
Limestone, made by the Pownal Lime Co., North Pownal, V't., 
was guaranteed to carry 45 to 50 per cent of lime. The sampie 
was taken at the Galt Block Storehouse, Portland, and found to. 
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carry 46.20 per cent of lime (calcium oxide) and 12.89 per ceni 
of insoluble matter. 

No. 3729, 'R-R Ground Limestone, made by the Rockland- 
Rockport Lime Co., Rockland, Me., was sampled at Kendail «& 
Whitney’s, Portland. The sample as received (No. 3729) car- 
ried the label and the guarantees of ground limestone. The 
goods, however, were not ground limestone but gypsum. The 
sample contains 22.40 per cent of lime (calcium oxide), equiva- 
lent to 68.7 per cent gypsum, The insoluble matter was 4.15 
per cent. This sample was probably wrongly marked by the 
inspector, for, so far as is known at this Station, the Rockland- 
Rockport Lime Company did not register or offer gypsum for 
sale in 1916. ee) 

No. 4167, Tobique Land Plaster, made by John Stewart, Plas- 
ter Rock, N. B., was guaranteed to carry 95 per cent of calcium 
sulphate (gypsum). The sampie was obtained from P. H. Reed, 
Fort Fairfield, and was found to carry 67.06 per cent of gypsum 
(calcium sulphate) and 24 per cent of insoluble matter. A 
rather impure, poor quality gypsum (land plaster). - 

No, 4294, U.S. Gypsum Plaster, made by the U. S. Gypsum 
Co., New York City, was guaranteed to carry 73.87 per cent of 
calcium sulphate. The sample was taken from Sweetser & Cole, 
Gray, and the inspector stated’ that he was not sure that it is 
the U. $. Gypsum brand. Exceedingly good goods, carrying 
99.32 per cent of gypsum (calcium sulphate) and 0.85 per cent 
of insoluble matter, 


Discussion oF ReEsuLts oF ANALYSES. 


The errors due to the sampling and laboratory examination 
effect, of course, the results of the analyses as reported. The 
Station has no control over taking the samples. It rechecks all 
analyses to reduce the laboratory errors to a minimum. Errors 
in sampling, due to imperfect methods, improper storage oi 
goods, or other causes cannot be checked up. The larger the 
number of samples of ‘any one brand examined the better is 
the measure of the equality of the goods as a whole. But as 
goods are made in comparatively small batches and from more 
or less different materials it may be that individual lots of 
brands showing well on the average may differ materially in 
composition. 

5 


194 MAINE AGRICULTURAL EXPERIMENT STATION. 1916. 


With the best of care, different samples taken from the same 
goods at the same time and examined by the same analyst will 
show slightly discordant results. These may be slightly tco 
high or slightly too low. A variation of two-tenths of a per 
cent in the actual content may occur. That is, the examination 
of a sample of goods that actually carried 4 per cent nitrogen 
might show a result as low as 3.8 per cent or as high as 4.2 per 
cent. Hence when only a single sample is examined variations 
to these limits are passed, because a case could not be main- 
tained in court, If several samples of the same goods are foun: 
to ‘be all or nearly all even slightly low in only one constituent 
a case could probably be maintained under the fertilizer law, 
provided the other constituents were not present in sufficient 
excess to indicate the sample taken did not fairly represent the 
output. rs 

Nitrogen and particularly potash are the most costly constitu- 
ents of fertilizers, and in examining the tables special attention 
should ‘be given to these constituents. In 1916, probably because 
of the high cost of sulphuric acid, there is an unusual number 
of samples that are well up in total and somewhat below in 
available phosphoric acid. 

On the whole the fertilizers of 1916 are fairly well up to tie 
guaranty. It is to be remembered, however, that these. guar- 
antees are minimum and not average guarantees, and that com-_ 
panies whose goods on the whole run close to their guarantee 
analyses may be manufacturing too close to their minimum 
guarantees for safety to themselves or their customers. 

Formerly the lower figure in a guaranty was usually main- 
tained with a good margin for safety.. There seems to be a 
growing tendency on the part of certain companies to mantfac- 
ture too close to the minimum guaranty. Of course in theory 
a fertilizer should never fall below the guaranty for that 1s 
supposed to be its minimum. 


DELAY IN PUBLICATION. 


The fertilizer law requires the Director of the Station to 
“publish the official bulletin giving the results that are deeme | 
of public importance annually in the month of October.” ‘The 
present year the last samples were received from the Commis- 
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sioner of Agriculture on June 24. The results of the analvses 
are sent to the Commissioner as fast as they are completed. The 
last analyses were sent to him September 11. The sampling 
data were received from him October 7. The tables were com- 
pleted and forwarded to the public printer October 21. 

To set up the type, print, bind and mail as large a book as 
this requires on the average about ten weeks’ time. In order > 
to put the book in the hands of the public in the month of 
October it would be necessary to have the copy in the hands ef 
the printer early in August. This is not practicable where the 
data are not supplied to the Station until four weeks after the 
last analyses are reported. Formerly when the sampling data 
were furnished the Station with the samples it was possible to 
prepare the left page tables as soon as all of the samples were 
received, and the copy for the right page tables could be made 
before the analyses of the last samples were completed. It was 
thus possible to send copy to the printer early in August, add 
the uncompleted results in the first proof, and distribute the 
book in October. 


ANALYSIS OF SAMPLES SUBMITTED BY CORRESPONDENTS. 


All analyses of commodities coming under the laws of which 
the Commissioner of Agriculture is the executive are made by 
the Director of the Station at the request of the Commis- 
sioner. There is a special law (Chapter 130, Public Laws of 
1911) which provides for the analysis of samples of fertilizers 
taken by any citizen. It requires the sample to be taken in 
the presence of a witness from not less than 5 packages in a 
manner prescribed by the Commissioner of Agriculture. The 
sample shall be accompanied by an analysis fee of $10. If not 
more than one sampie of the same brand has been analyzed, or 
if the analysis differs materially from the guaranty, the analysis 
fee is returned to the sender. 

The description of the goods may or may not be sent to the 
Commissioner as the sender chooses. It is not. necessary, as so 
many seem to think, that the name of the brand and its analy- 
sis be sent with the sample. But this information must be given 


\ 
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either when the sample is sent or after the analysis is reported 
to the sender if he wishes the refund. 

No samples should be taken without first getting complete 
directions for sampling. These may be had from the Commis- 
sioner of Agriculture, Augusta, or from the Station. 
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Before it is possible to combat an insect pest intelligently we 
must learn something of its habits and of its vulnerable points. 
When these are known proper remedial measures may then be 
taken for its extermination or repression. To meet the needs 
of those who wish to learn something of the commoner injuri- 
ous insects which affect the apple tree and its fruit this circular 
has been prepared. It is a compilation largely from the Ento- 
mological bulletins and circulars of the Maine Agricultural 
Experiment Station. We desire to acknowledge the use also of 
publications of the United States Department of Agriculture 
and of other sources. 

There are very many different species of insects ranging in 
size from less than 1-50 of an inch to about 8 inches in length. 
From the United States alone over 30,000 species have been 
recorded of which over 400 are known to affect in greater or 
less degree the apple tree or its fruit. Though there are many 
that are, it must not be supposed that all insects are injurious 
for by far the larger number are either harmless or actually 
beneficial. Ruthless destruction of insects by means of trap 
lanterns and the like is to be deprecated since these methods 
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are as apt to capture the beneficial and the harmless as the 
injurious. Poisons, traps, and other repressive measures must 
be used with caution, and at the right time and place in order 
to be most effective. 

Though technical terms will be avoided in this circular when 
possible, it may not be out of place here to explain the few 
which it will be necessary to use in the descriptive matter which 
is to follow. 

Though differing in many particulars all insects possess a 
segmented body which in the adult stage is arranged in three 
regions, head, thorax or midbody, and abdomen or hind body. 
The thorax in the adult is provided with 3 pairs of legs and may 
be either winged or wingless. 

Some insects (e. g, grasshopper) after emerging from the 
egg gradually increase in size until they reach maturity but 
without undergoing any abrupt change in external appearance 
except in the acquisition of wings. Others, however, pass 
through 4 distinct stages, viz., egg, larva (caterpillar, or grub 
or maggot), chrysalis or pupa (often enclosed in a cocoon) 
and the imago or mature insect. After the insect has acquired 
wings it is mature and no longer increases in size. Thus a small 
beetle is not the young of a larger one, nor is a small fly the 
early stage of one of greater magnitude. 

Insects are divided into a number of natural groups or orders 
by which they are known in technical literature and not infre- 
‘quently in popular accounts also. The Orthoptera are four 
winged ; the first pair are thickened and partly overlap when at 
rest; the second pair are thinner and are folded in plaits like 
a fan. The mouth parts are formed for biting. To this order 
belong the cockroaches, crickets and grasshoppers. The Neu- 
ropteroids include the dragon flies (popularly known as darn- 
ing needles), May flies, stone flies and the like. The only 
insects which are rightly called “bugs” are the Hemiptera, crea- 
tures of various shapes, having jointed beaks adapted for pierc- 
ing and sucking. Plantlice (figs. 31, 32), scale insects (figs. 
3, 4), bed buds, plant bugs (fig. 28), etc., belong to this order. 
The butterflies and moths, scaly winged insects, are classed as 
Lepidoptera, These are harmless to vegetation in the adult 
stage, but many species in the larval (caterpillar) stage, then 
provided with biting mouth parts, are among our most destruc- 
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tive pests. The codling (fig. 40), gypsy, brown-tail and other 
moths are well known examples. The Diptera to which the 
mosquito, apple maggot (fig. 24), and house or typhoid fly 
belong, are two-winged when mature. The larva of the mos- 
quito, so common in a rain water barrel, is known as a wriggler. 
while the corresponding form of the fly is known as a maggot. 
The plum curculio (figs. 25-27), the apple tree borer (fig. I, 2), 
the blundering June beetle, and the potato beetle are members 
of the Coleoptera, insects having hard, shell-like fore wings 
which meet in a longitudinal line along the middle of the back. 
Both the larve (known as grubs) and the adults have biting 
mouth parts and in some species are equally concerned in the 
destruction of plants. Some lady-beetles on the other hand are 
beneficial because they feed on small injurious insects such 
as scales and aphids. Ants, bees, wasps, a host of species of 
minute 4-winged parasitic flies, as well as some injurious saw- 
flies are members of the order Hymenoptera, the adults of 
which are four winged. The larve, most of which are known 
as grubs or maggots, usually have well developed heads with 
biting mouth parts and frequently provided with legs. 

While the foregoing classification is adopted in most text 
books, it is more convenient in dealing with the species of the 
apple to arrange them in accordance with the character of the 
injury they cause and to this end we will first divide them into 
3 primary groups. 

A. Injuring root, trunk or branch; borers and sap feeders. 
Page 3. 

AA. Injuring the foliage ; biting or sucking insects. Page 13. 

AAA, Injuring the fruit; maggots, caterpillars, bugs and 
beetles. Page 46. 


A. INJURING ROOT, TRUNK, OR BRANCH. 


a. Borers in the wood. 

A large white grub about 1 inch long when grown, with 
brown head; thorax not much thicker than the abdomen. 
Bores mainly at the base of the trunk. Its presence is 
indicated by the wood dust it throws out of its burrow. 
(fig. 1). Round-headed borers. Page 4. 
A whitish grub about % inch long when grown, with flat- 
tened thorax about twice as wide as the abdomen. Works 

on the trunk and large branches. (fig. 2). 
Flat-headed borers. Page 7. 
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A very small larva which lives in small rounded “shot holes” 
about I-16 inch in diameter. Adults are small brown 
beetles. Shot-borer beetle. Page 8. 
b. Scale insects and plantlice. 
Scale about 1-10 inch long on twigs; shaped like oyster 


shell. (fig. 3). Oyster-shell scale. Page 9. 
A small circular scale with exuvial spot dark and central. 
(fig. 4). San Jose scale. Page to. 


A small circular grayish scale. with exuvial spot a little to 
one side of the center. 
European Fruit-tree scale. Page 12. 
An elongate scale dirty white in color. Scurfy scale. Page 12. 
A brownish oval scale about the size of half a pea. 
European Fruit Lecanium. Page 12. 
Plantlice with white downy secretion; cause wart-like swell- 
ings on roots, and also are found on the twigs. (figs. 
Al RS). Woolly aphid. Page 13. 


a. BORERS IN’ THE WOOD: 


RounD-HEADED APPLE-IT REE BoRER. 


(Saperda candida Fab.) 


iat : - 
Fig. 1; a, larva; b, pupa; c, adult. (After Riley). 


The first intimation that the grower usually has of the pres- 
ence of this borer in his trees is in their retarded growth and 
the sawdust-like castings, consisting of excrement and gnawings 
of woody fiber, which the larve extrude from the openings into 
their burrows. This manifestation is usually accompanied by- 


more or less evident discoloration of the bark and, in early ~ 


spring particularly, by slight exudation of sap. 

The parent of this borer is a beautiful beetle, measuring from 
three-fourths to nearly an inch in length, the male being per- 
ceptibly narrower than the female. The legs are gray, the 
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under surface of the body and the head are silvery white, and 
the upper surface is light yellowish brown with two longitudinal 
white stripes extending through the thorax and elytra or wing- 
covers to the tip, as is shown in the accompanying figure 1, c. 

The larva, when mature measures from three-fourths to a 
little over an inch in length. It is legless, fleshy, and somewhat 
grub-like in appearance, cylindrical in form, and light yellow in 
color. The head -is darker. 

The pupa, illustrated at b, is nearly as long as the adult insect, 
which it resembles in a superficial manner, the head being bent 
down toward the breast, and the legs and long antenne folded 
upon the ventral surface. Its color is similar to that of the 
larva. : 

The beetles make their first appearance of the season late in 
May or June, according to locality. During the night they 
come forth from the trunks of the trees in which they have bred, 
and at this time may be seen in flight. 

Soon after their first appearance the sexes mate and eggs 
are deposited. The female first makes an incision in the bark— 
probably by means of her mandibles—causing it to split slightly ; 
then, turning head upward, she places an egg under the bark 
nearly a quarter of an inch from the incision, accompanying the 
deposition by the extrusion of a “gummy fluid which covers and 
secures it to its place and usually fills up the aperture. In young 
trees with tender bark the egg is usually thoroughly hidden, 
while in older trees it is sometimes so shallowly imbedded as 
to be readily seen.” 

The larve, soon after hatching, tunnel under the bark and 
feed on the sap-wood, gradually working their way upward and 
afterwards downward, usually remaining within a short dis- 
tance of, or below the surface of, the ground, particularly in 
young trees. By the end of the second year the larve have 
increased considerably in size and have now penetrated deeper 
into the solid heart-wood, their burrows being closely packed 
behind them with castings. The third year the larve gnaw 
outward to the bark, form a pupal cell composed partly of their 
castings and, with their heads pointing toward the bark, trans- 
form to pupe. With the approach of May and June they cut 
their way out by means of their powerful manibles and issue 
through a round hole as mature beetles. 
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METHODS OF CONTROL. 


After borers have once entered a tree there is no better 
remedy known than to cut them out with a knife or other sharp 
instrument. Cutting the borers out, unless practiced with the 
greatest care, is apt to result in injury, and it is far better to 
prevent the parent insects from depositing their eggs upon the 
tree. This is not difficult of accomplishment, as oviposition is 
practically confined to two months in any single locality, usually 
June and July. The best preventives are impenetrable sub- 
stances placed about the trunk and various washes of a repellant 
nature. ; 

For this a few thicknesses of newspaper wrapped rather 
loosely about the trunk and extending about two feet from the 
base are all that is necessary. This covering should be tied, by 
preference with cord, which will readily yield or break with the 
natural expansion of the tree in its growth, and also be tightly 
fastened at top and bottom and hilled up with earth so that the 
beetles cannot obtain access to the tree from below. From the 
top of this covering upward it is best to use some deterrent alka- 
line or carbolated wash, 

Any one of several washes in general use against boring 
insects may be used as a deterrent. A good alkaline wash is 
prepared of soft soap reduced to the consistency of thick paint by 
the addition of caustic potash or washing soda in solution. A- 
good fish-oil, or whale-oil soap, or common soft soap, is often 
used, and in some cases any one of these is sufficient to deter the 
insects from depositing their eggs. The alkaline wash may be 
carbolated, if desired, by the addition of crude carbolic acid, 
at the rate of I pint to every to gallons of the wash. Such a 
wash not only affords protection against this and other borers, 
but against scale and fungous diseases at these points, and is, 
moreover, of positive benefit to the tree. Caustic potash fish- 
oil soaps are among the best for insecticides. 

Clean culture is an important measure as an accumulation of 
weeds or water-sprouts about the base of the tree constitutes a 
favorable situation for the females at egg laying time. 
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FLat-HEADED APPLE-!lREE BorER. 
(Chrysobothris femorata Fab.) 


The adult insect (represented at c, fig. 2), measures from a 
little less to a little more than a half inch in length. It is flat- 
tened above, the upper surface of the body is dark metallic 
brown, and fresh specimens are coated here and there with a 
powdery gray substance, which is easily rubbed off. The wing- 
covers are ornamented as shown in the illustration, and under- 
neath, as may be seen when the insect is in flight, the body is a 
bright metallic greenish blue. The under surface is coppery 
bronze. 


Fig. 2; a, larva; b, pupa; c, adult. (After Riley). 


The larva differs greatly from that of the round-headed borer. 
Its name, flat-headed borer, is derived from the peculiar flat 
expansion of the second thoracic segment—which is close to 
the head. In color it is light yellow and in length measures 
nearly twice that of the mature insect. It habitually rests in 
a curved position (fig. 2,a). The pupa (b) shows the form of 
the future beetle and is of the same yellow color as the larva. 

This borer attacks diseased or dying trees by preference, 
inhabits all parts of a tree from the base of the trunk to the 
limbs, and is not restricted to fruit trees. In all these respects 
it differs from the round-headed borer, but agrees with the latter 
in that it is injurious chiefly to young trees, its injuries being 
practically confined to newly transplanted nursery stock and to 
trees which have been weakened through any cause, such as 
careless pruning, or insufficient nourishment due to poor soil or 
drought. Infestation may be detected by the discoloration of 
the bark. 


REMEDIES. 


The remedies advised for the round-headed borer are also of 
value and are generally employed against the present species. 


8 MAINE AGRICULTURAL EXPERIMENT STATION. 


It is necessary, however, that deterrent washes should be applied 
farther up the trunk and to as many branches as can be con- 
veniently reached. 

Careful cultural methods.—Careful, clean methods of orchard 
management are essential as a measure of protection, and in- 
volve the cutting out of dead, dying, and injured deciduous 
forest and shade as well as orchard trees known to be chosen as 
food by this species. Care should be exercised in transplant- 
ing, and especially in pruning; and fertilizers should be used 
in order that the trees may be thrifty and better able to with- 
stand attack. Proper regard for these measures should give 
practical exemption from injury. 


SHoT-Borer. 


(Xyleborus dispar.) 


The female beetles bore into the wood, making deep channels 
which in small twigs interfere with the circulation of the sap, 
and the twigs wither, giving the appearance of blight. The 
holes through the bark are .06 of an inch in diameter and nearly 
circular, looking like small shot holes. 

These beetles feed, both as larve and adults, on a peculiar 
fungus, known as ambrosia, which grows in their burrows. 
They are sometimes called wood stainers because the fungus 
blackens the surrounding wood. . 

When the larve are full grown they transform to pupz in 
the burrows, and finally emerge as small beetles about one-tenth 
of an inch long and of a dark brown or nearly black color, with 
the antenne and legs of a rusty red. The thorax is short, very 
convex, rounded and roughened. The wing covers are marked 
by longitudinal rows of punctures. The hind part of the body 
slopes abruptly. The beetles leave their burrows in June and 
July and deposit eggs before August. 


REMEDIES. 


The trees should be watched during the latter part of June 
and July and, if blighted twigs or diseased limbs are noticed, 
examine the branches for small pin holes; if found, the pres- 
ence of this or some related species may be suspected. Badly 
infested trees or limbs should at once be cut far enough below 
the injury to include all the burrows, and burned, to prevent 
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the beetles emerging and attacking new trees. As these beetles 
live in forest trees, orchards near timber are more liable to 
become infested. 

In some localities good results have been reported from the 
use of a wash made of 3 gallons of water, 1 gallon of soft soap 
and 4 pint of carbolic acid, applied in June. The object is to 
have the liquid soak into the burrow and destroy the fungus 
upon which the beetles depend for food. Two or three applica- 
tions at intervals of a few days seem advisable. 


Pe Se A DN SECS AND PEANTEICE: 


OYSTER-SHELL SCALE. 
_ (Lepidosaphes ulmi.) 

This scale, which resembles an elongate oyster shell in shape 
(fig. 3, b) has long been known in this country, though believed 
to be a native of Europe. It is widely distributed and is ex- 
ceedingly abundant in Maine. Besides seriously injuring apple 
trees, the twigs of which often densely covered by. them, they 


Fic. 3. Oyster-shell Scale. a, female scale from below, showing 
eggs; b, same from above greatly enlarged; d, male scale enlarged; 


c, female scales on twig, natural size; e, male scales natural size. (From 
year book, 1894 U. S. Dept. Agr.) 
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are found on the pear, plum, currant, dogwood, elm, maple and 
a number of other trees and shrubs, 

In June the eggs hatch, the active young appearing as small 
white specks which soon attach themselves to new shoots by 
their beaks. The scale then begins to form, gradually increas- 
ing in size. The scale of the female (fig. 3, a, b, c)is less than 
one-eighth of an inch long, narrow, usually curved when not 
crowded, (fig. 3, c) and nearly the same color as the bark upon 
which it is found. The scale of the male (fig. 3, d) 1s much 
smaller, less curved and usually not found on fruit trees. As 
with the San Jose scale the adult male is provided with both 
wings and legs while the female, remaining under the scale, has 
neither. A fuller treatment of this insect will be found in 
Circular No. 121, Bureau of Entomology, which may be 
obtained upon request from United States Department of Agri- 
culture, Washington, D. C. 


REMEDIES. 


This insect is quite resistant to the application of most sprays 
unless it be put on at the time when the young appear, before 
the formation of the scale. This is about the middle of June, 
though the exact date cannot be given as it varies with latitude 
and temperature. As soon as the young larve are observed an 
effective remedy will be found in.“Black Leaf 40” tobacco 
extract, ? of a pint in roo gallons of water, adding 3 pounds of 
soap to each 50 gallons. 

The method of control found most practicable in commercial 
orchards is the thorough application of lime-sulphur (dormant 
strength) in the autumn after the leaves fall or in the spring 
before growth begins. 


SAN JOSE SCALE. 

(Aspidiotus perniciosus.) 

The San Jose which is one of the worst insect pests of - 

orchards in other states was discovered in the town of Lim- 

erick, Maine, in 1909. As there is always a danger of its 

introduction upon nursery stock from neighboring states, the 

observation of small circular scales about the diameter of a 

pin head (fig. 4) upon the twigs of fruit trees should imme- 
diately be reported. 
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Mica aa 
Fic. 4. a, female, scale removed; b, cluster of scales; c, female 
scale; all greatly enlarged. (After Feit.) 


The female scale is circular in outline, grayish or blackish 
in color, and when examined under a lens will be seen to be 
somewhat raised above the bark especially in the center where 
there is a little prominence. When the scale is somewhat rubbed 
the center portion appears yellowish, around which the con- 
centric circles, representing lines of growth, may be seen (fig. 
4, c). The full grown male scale is elongated, the prominence 
near one end and the lines of formation eccentric instead of 
concentric. If the scale be lifted by means of a needle, there 
will be seen a little yellowish body; the insect proper (fig. 4, a). 
The newly born insect of both sexes possess eyes, legs, antennze 
and mouth parts, and crawl about for a few hours upon twigs. 
When a suitable place is found they settle, insert their long 
beaks through the bark and begin to suck the plant juice. The 
scale begins to form even before the young insect becomes 
fixed, and is at first pale grayish yellow, gradually becoming 
darker, the central projection usually remaining lighter colored. 
The insect under the scale now loses legs and antenne, the 
female also losing her eyes. Later the male scale assumes an 
elongate oval shape, and later still, 3 or 4 weeks after birth, it 
again undergoes a transformation and appears as a mature insect 
with legs, antennz, eyes and wings. The female matures in 
5 or 6 weeks, remaining fixed in position under the scale, leg- 
less and wingless. There are several generations each season. 


REMEDIES. 


While there are a number of insect parasites which are natural 
enemies of the scale, chief reliance must be placed upon fumi- 
gation and spraying early in the spring before growth begins 
or in autumn after the leaves fall to keep it under control. 
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Lime-sulphur washes are to be recommended for sprays, while 
nursery stock imported from localities known to be infested 
should be fumigated. Complete directions for spraying will be 
found in “San Jose Scale and its Control” Circular 124, Bureau 
of Entomology. This paper may be obtained upon request by 
addressing “United States Department of psa 7 Wash- 
ington, D. C.” 


EuROPEAN Fruit TREE SCALE. 


(Aspidiotus ostreaeformis. ) 


The scale of female is circular or broadly oval in outline, 
dark ashy gray in color with paler margin; sometimes the scale 
is nearly white. The exuvia is usually not quite central, though 
nearly so, dark brown, usually naked and glossy. 

The winter is passed by partly grown individuals which 
become mature early in the summer. The insect gives birth 
to living young which begin to appear soon after the maturity 
of the female. In this State they are apparently but single 
brooded. 

Spraying with lime-sulphur late in the winter or early spring 
before the appearance of the leaves will control it. 


ScurFy SCALE. 


(Chionaspis furfura Fitch.) 
The female scales are grayish white and somewhat irregularly 
pear shaped. The male scale is smaller, snowy white, narrow, 


and usually straight. 

The winter is passed in the egg underneath the scale of the 
female. As with the oyster-shell scale the young hatch in 
June and soon fix themselves by their beaks either upon the 


bark of the tree or upon the fruit. 
The remedial measures are the same as for the oyster-shell 


scale. 
EurRoPEAN Fruit LECANIUM. 


(Lecanium corm Bouché.) 


This large soft brown scale occurs in many states on a very 
large number of shrubs, fruit and shade trees. One or two 


MAINE AGRICULTURAL EXPERIMENT STATION. ee 


thorough sprayings with kerosene emulsion, diluted with 4 or 5 
parts of water applied when the trees are dormant is recom- 
mended in certain localities for this scale. 


WooLLy APHID OF THE APPLE. 


(Schizoneura lanigera Hausmann.) 


White masses looking like patches of thick mold often occur 
on apple trees, especially about pruning wounds or other scars 
on the trunk and branches and upon water sprouts. Beneath 
this substance are colonies of rusty colored or purplish brown 
plantlice known as “wholly aphids” on account of the appearance 
of white covering which is, however, really composed of waxen 
filaments. 

The species is common in Maine on hawthorn, mountain ash, 
and Baldwin and some other varieties of apple. 

It is one of the migratory aphids and passes part of its life 
cycle upon the elm, as is explained in the following treatment. 
It should not however, be confounded with those woolly aphids 
found upon alder and maple, as the woolly aphid of the apple 
cannot live upon those trees. 

The woolly aphid occurs upon the apple as a bark feeder 
and is found upon branches, roots, and tender places on the 
trunk. These insects are covered by a white flocculent waxy 
secretion given off as fine filaments through pores in the skin 
and their colonies are thus readily detected by the masses of 
white “wool” which renders them conspicuous. Figs. 34 and 56. 

On the roots its attacks induce enlargements and in the 
creases of these malformations the root form occurs in clus- 
tered masses. The injury to the trees is due both to the suck- 
ing up and exhaustion of the vital plant juices and to the 
poisoning of the parts attacked, as indicated by the consequent 
abnormal growths. Fig. 35. 

The damage is particularly serious in the case of nursery 
stock and young trees and is less often important after the tree 
has once become well established and of some size, though it 
may be troublesome then, too. Where this insect is abundant 
all the roots of a young tree to the depth of a foot or so become 
clubbed and knotted by the growth of hard fibrous enlargements 
with the results in a year or two of the death of the rootlets 
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and their ultimate decomposition with subsequent disappearance 
of the galls and also of the aphids, so that after this stage is 
reached the cause of the injury is often obscure. 

On the trunks the presence of the aphids results in the rough- 
ening of the bark or a granulated condition which is particu- 
larly noticeable about the collar and at the forks of branches or 
on the fresh growth around the scars caused by pruning, which 
latter is a favorite location. On the water shocts, they collect 
particularly in the axils of the leaves, often eventually causing 
them to fall, and on the tender growth of the stems. The dam- 
age above ground, even when insignificant, is useful as an indi- 
cation of the probable existence of the aphids on the roots. A 
badly attacked tree assumes a sickly appearance and does not 
make satisfactory growth, and the leaves become dull and yel- 
lowish, and even if not killed outright it is so weakened that it 
becomes especially subject to the attacks of borers and other 
insect enemies. 

The common forms both on the roots and above ground are 
wingless aphids, not exceeding one-tenth of an inch in length, 


of a reddish-brown color, and abundantly covered, especially in | 


those above ground with a flocculent waxy secretion. Fig. 56. 

In August and later, among the wingless ones, winged females 
appear in abundance. They are little, clear-winged aphids 
which look nearly black unless carefully examined when the 
abdomen is found to be dark yellowish red or rusty brown. 
These are the fall migrants that leave the apple and seek the 
elm before giving birth to the generation of true sexes,—minute, 
wingless, beakless creatures, the female of which deposits a 
single “winter egg” within a crevice of the elm bark. 

On the elm the stem mother, which hatches from the over- 
wintering eggs sheltered probably in rough crevices of the bark, 
appears early in the spring and may be found in Maine before 
the middle of May stationed on the partly opened leaf buds. 

The beak punctures on the rapidly expanding new leaves 
catise an unevenness of growth which forms a protection for the 
aphid. By the last of May the earliest of these wingless stem 
mothers are mature and found in the deformed elm leaves 
(Fig. 57) producing the next generation. 

These nymphs, like the stem mother, are a wingless form and 
they become fully developed about the tenth of June. Their 


re _ 
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progeny are the third generation and attain wings. These 
winged aphids are known as the springs migrants and desert 
the elm for the apple. 

It takes three weeks or slightly more or less, beginning about 
the twentieth of June, for all the individuals of this third gen- 
eration to get their growth so that the migration covers a con- 
siderable period. The deserted rosette or leaf cluster at this 
time looks like Fig. 58. During this time these winged aphids 
may be found alighting on the leaves of apple, mountain ash, 
and hawthorn. They creep to the under side of the leaf and 
remain there while they give birth to their progeny (i. e., the 
fourth generation). These young, before they feed at all, crawl 
to the stem of the water-shoots, or to some tender place on the 
bark often near a pruning wound, and there start the colony on 
the summer host plant. Such a young colony shown in Fig. 
56, was on a mountain ash in Orono of which a record was 
kept during the season of 1912, at the Maine Agricultural 
Experiment Station. 


PREVENTIVE AND REMEDIAL MEASURES. 


The foregoing account of the habits and characteristics of the 
woolly aphid will suggest certain measures to control it. 

With the knowledge that the source of danger lies in the 
migrants from the elm leaf, it is seen to be possible to control 
the nursery stock by establishing nurseries at a safe distance 
from susceptible elm trees or clearing out the elms from the 
vicinity of large nurseries. As there are many places in the 
country where the elm is not at all abundant this would often 
be entirely practicable and where so would be the simplest and 
most effective method of protection. As it is the seedling trees 
that are most susceptible to injury and when attacked most 
seriously damaged by the woolly aphid a method of protection 
for the young trees while in the nursery is the most desirable. 

The raising of the elms and apples in the same nursery is thus 
seen to be a hazardous proceeding and should be avoided. 

Again young orchards of clean stock set in parts of the coun- 
try where the elm is not grown should be successfully protected 
by excluding elms from the choice of shade trees. Indeed, the 
matter of alternate hosts of the aphid enemies concerned should 
always be borne in mind in planning the trees for an estate, and 
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only one of the two hosts necessary for the life cycle of a 
migratory aphid planted, where the pest is a serious one. 

It is desirable that data concerning the relative susceptibility 
of different varieties of apple should be accumulated with a view 
to using the more resistant for root stock, if otherwise practi- 
cable. 

In dealing with infested apple trees the aphid masses on trunk 
and branch present no especial difficulty, and can be very readily 
exterminated by the use of any of the washes recommended for 
plantlice, such as tobacco decoction, kerosene emulsion, a strong 
soap wash, the only care necessary being to see that the wash 
is put on with sufficient force and thoroughness to penetrate 
the covering and protecting cottony secretion. If the wash be 
applied warm, its penetration will be considerably increased. 

An August spray to kill out colonies before the migrants fly 
and the hibernating young are produced is particularly desirable. 

The much more important root feeders, however are more 
difficult to reach and exterminate. The common recommenda- 
tions are of applications of strong soap or tobacco washes to the 
soil about the crown, or soot, ashes, or tobacco dust buried about 
the roots; also similarly employed are lime and gas-lime. 

Badly infested nursery stock should be destroyed, since it 
would be worth little even with the aphids removed. 

Some nurseries are said to make a practice of “puddling” 
roots of infested stock, that is packing mud about the roots to 
conceal their condition. Before purchasing puddled nursery 
stock, the buyer should insist that the mud be washed off 
thoroughly so that:the roots are exposed for inspection. 

Proper cultural methods can hardly be overestimated in their 
value as a protection of young trees, as neglected orchards not 
only suffer heavily but serve as a breeding ground dangerous to 
the neighboring trees. 


AA. INJURING THE FOLIAGE. 


(Divisions a, b, c, d, and e). 
a. Plantlice, small greenish, blackish or reddish lice-like sucking 
insects. ; 
Greenish plantlice in colonies causing leaf curl. (fig. 33). 
Green apple-aphid. Page 20, 
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Reddish plantlice in colonies causing leaf curl. 

Rosy apple-aphid. Page 20. 
b. Insects feeding freely upon the leaves without a nest and not con- 
cealed within leaf or bud. 

A “measuring worm” yellowish white beneath, broad lemon 
yellow stripe along the side, back with narrow crinkly 
black lines. Lime-tree span-worm. Page 22. 

A “measuring worm” or looping caterpillar, when grown 
about 1 inch long; olive green when young, becoming yel- 
lowish or brownish when grown; with brownish longitudi- 
nal stripes and white band on sides; under side pale or 
flesh colored. (figs. 5, 6). 

I. With 2 pairs of legs at rear of body. 
Spring canker worm. Page 22. 

II. With 3 pairs of legs at rear of body. 
Fall canker worm. Page 23. 

Very large hairless green caterpillar, 4 inches long when 
grown; body with several red, yellow and blue bead-like 
tubercles. (fig. 7). Cecropia caterpillar. Page 25. 

A large black and yellow longitudinally striped caterpillar 
with yellow neck; very sparsely covered with long soft 
Ineutes, — (ee O))s Yellow-necked caterpillar. Page 26. 

A caterpillar with black, white and yellow’ longitudinal 
stripes; head and fourth body segment bright red, with 
a number of stiff, blunt black spines. (fig. 10). 

Red-humped caterpillar. Page 27. 

A smooth mottled caterpillar; grayish brown above, gray- 
green beneath with yellow head. (fig. 55). ; 

Mottled fruit caterpillar. Page 28. 

Smooth light yellowish or apple green caterpillars with 
cream-colored stripe down middle of back and along each 
side. Green fruit-worms. Page 29. 

Smooth greenish caterpillar 1% inches long when grown, 
with various colored blotches and marks on the back. 
(ine, TH) Saddled prominent. Page 30. 

Very small smooth greenish yellow caterpillars (7% inch or 
less), feeding upon upper surface of leaf. (fig. 14). 

Apple-leaf Bucculatrix. Page 32. 

Hairy caterpillar with four white humps of hair on the 

back, and black pencils of hair on head and tail. (fig. 15). 
I. Head red. White-marked tussock. Page 33. 
II. Head black. Antique tussock. Page 33. 

Hairy caterpillar; ground color bluish with a single line of 
white dots on the back. (fig. 16). 

Forest tent caterpillar. Page 35. 
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Hairy caterpillar, ground color brownish, with broken white 
stripes on each side when full grown; the young are in 
winter nests, they are brownish with 2 reddish dots on 
back. Brown-tal. Page 36. 

Hairy caterpillar, ground color dusky; with 2 rows of red 
spots and 2 rows of blue spots along back and with dim 
yellowish stripe between them. Gypsy. Page 4I. 

Hairy caterpillars, when grown with long pencils of hairs 
at each end; when young only sparsely hairy. 

I. Body white, black spotted, hair gray or white, with 
spreading tufts of white hairs and decorated 
down the back with a row of 8 black tufts. 


(fig. 17). ; Hickory tiger. Page 42. 
II. Body black, body hair yellow; more or less black at 
ends. Spotted tiger. Page 42. 


Hairy caterpillars with soft hairy lappets low on the sides; 
a black band between joints 3 and 4 which shows when 


walking; warts on joint 3. Velleda lappet. Page 44. 
A long-legged yellowish brown beetle feeding on the foliage. 
(fig. 18). Rose chafer. Page 44. 


c. Caterpillars living in web nests or cases in spring or summer, or 
concealed in folded leaf or bud. 

Dusky yellowish, hairy caterpillar usually with broad dark 
stripe along middle of back; body hairs long and dark; 
in colonies. (fig. 19). Fall web worm. Page 47 

Hairy caterpillar, ground color bluish, white stripe along 
middle of the back; in colonies. 

Orchard tent-caterpillar. Page 48. 

Small bud-feeding caterpillar, with head and top of next 
segment black, body brownish. Bud moth. Page 50. 

Small smooth olive greenish or brownish caterpillar, with 
yellow head, black dot on each side of segment behind the 
head; lives in folded leaf in fall. (fig. 22 

Leaf sewer. Page 51. 

Caterpillar living in small cigar-shaped case (or from fall 
to early spring a curved case) about % inch long. (fig. 
Ae). Cigar case bearer. Page 52. 

d. Conspicuous winter stages. Egg masses, cocoons, etc. 

A small clump of dried leaves firraly tied together with silk, 
fastened to the twig, concealing small dark living caterpil- 
lars within. (fig. 38). Brown-tail moth nest. Page 36. 

A large spindle-shaped cocoon upon the twigs with a single 
large brown pupa within. (fig. 37). 

Cecropia cocoon. Page 25. 

A flat, oval, tan-colored, felt-like mass attached to tree 
trunks, old boards and all kinds of rubbish. 

Gypsy moth egg mass. Page 4I. 
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A band of eggs encircling a twig. 
I. Egg mass with rounded ends. (fig. 36). 
Orchard tent-caterpillar eggs. Page 48. 
II. With square ends. 
Forest tent-caterpillar eggs. Page 35. 
Eggs adhering to a grayish cocoon; cocoon enclosing a 
brownish empty pupal skin. (fig. 39). 
Antique tussock. Page 33. 
A whitish frothy mass enclosing several layers of eggs adher- 
ing to a grayish cocoon, with empty pupal skin within. 
White-marked tussock. Page 33. 
e. Microscopic creatures causing reddish spots on the leaves more or 
less blister-like beneath. Blister mite. Page 53. 


a. PLANTLICE. 


Besides the woolly aphid which does its chief damage to the 
apple roots, several species of aphids attack the leaves, fruit 
and tender stems, These are minute insects about 4 of an inch 
long. They pierce the tissue of the shoots with their beaks 
and suck the sap or infest the leaves causing them to curl, or 
become sickly. When they attack the growing fruit the apples 
are dwarfed and puckered, and often rendered unmarketable. 
Some species of these pass their whole life upon the apple while 
others spend part of the year on other plants. But as all the 
important species return to the apple twigs to lay eggs in the 
fall and as they resemble one another closely, both in appear- 
ance and manner of injury, it is not necessary to discuss more 
than two species here. 

Aphids are frequently attended by ants which are attracted 
by honey dew, a sweet secretion of the aphids, and the presence 
of ants about the apple leaves is a pretty certain sign of aphid 
infestation. 

Lady beetles (figs. 52, 53) both in the adult and larval stage 
feed greedily upon aphids and should not be mistaken for inju- 
rious insects. Syrphus maggots also are among the most bene- 
ficial insects in the State in this respect, as they destroy aphids 
in great numbers. 
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GREEN APPLE APHID. 
(Aphis ponu De G.) 


The body is pear-shaped, the colors being yellowish green, 
greenish, or darker, varying considerably in detailed markings 
and in the several generations. 

Winter eggs (fig. 30) are deposited by the sexual females in 
the fall. They hatch in the spring, and; like the species next 
considered, the aphids developing from them cause a curling 
of the leaves. The green apple aphid infests the apple through- 
out the year. Upon the hatching of the winter eggs in spring 
a succession of agamic generations is produced, the earlier ones, 
except the first, with numerous winged individuals which 
migrate to other trees and establish new colonies. 


Rosy APPLE APHID. 


(Aphis sorbi Kaltenbach. ) 


The rosy apple aphid is readily distinguished from the pre- 
ceding by its larger size, rounder body, and usually rosy color, 
which, however, may vary from salmon to tan or even to slaty 
gray or black, the body being covered with a whitish pulverul- 
ence. ; 

Winter eggs are deposited in the autumn by sexual females, 
and more often on the trunk and larger limbs than with the 
other species mentioned. They hatch in spring as the apple 
leaves are pushing out, and the young aphids infest the young 
leaves and later the tender shoots and foliage, the latter thus 
becoming usually badly curled. Three generations from the 
egg are said to occur on the apple in the spring, many individ- 
uals of the second and third generations developing wings and 
migrating to other trees and to other host plants. After the 
third generation the apple is deserted by the insects until fall, 
when the return migrants appear and give rise to the true sexual 
forms, the females depositing eggs as described. 


METHODS OF CONTROL. 


Pruning.—As has been stated, the aphids under considera- 
tion pass the winter in the egg stage on the apple, the eggs being 
deposited more or less promiscuously over the more nearly 
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terminal twigs (fig. 30). With young trees especially, which 
are seen to be heavily stocked with the eggs, the latter may be 
in part removed during the work of pruning, and the prunings 
should be collected and burned. 

The insects in the egg condition are frequently distributed 
on nursery stock; therefore, if in planting trees this stock be 
well pruned and the prunings destroyed, the establishment of 
the aphids in young orchards may be often prevented or delayed. 

Winter spraying for destruction of eggs—When lime-sulphur 
is used for scale insects, some of the aphid eggs are incidentally 
destroyed. Experiments in certain localities on old trees where 
the rough bark affords protection, however, would indicate that 
a winter spray applied for the eggs alone is hardly warranted 
by results obtained. 

Spring and summer treatments Effective work in control- 
ling these insects may be done in the spring just after they have 
hatched from eggs and have collected on the tips of the buds 
showing green and while the buds are compact and before the 
aphids have an opportunity to seek the protection of unfolding 
foliage but are exposed on the surface of the buds. Trees 
seen to be badly infested at this time should be thoroughly 
sprayed, taking pains to wet as completely as possible all parts 
of the buds, twigs, and branches. However thoroughly the 
work may be done, some of the “lice” may escape destruction. 
A subsequent treatment in the course of a week should usually 
be made, especially if the first application is seen to have been 
unsatisfactory. 

After the foliage is well out and more or less distorted from 
the presence of the aphids, effective spraying is quite difficult, 
since many of the insects are on the inner surface of the curled 
leaves. Much can be done however with high pressure and a 
drive nozzle. 

Spray mixtures—The lime-sulphur wash for the destruction 
of winter eggs is made according to the usual formula for the 
wash. 

After the trees are in foliage, a more dilute contact insecticide 
must be employed, as black leaf 40 or other good tobacco decoc- 
tion, kerosene emulsion, or whale-oil soap. Since aphids secure 
their food by sucking up sap from within the plant, none of the 
arsenical poisons would he effective. 
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bs) INSECTS FEEDING FREELY UPON THE yLEAwiss 
WIDHOUD A NST AND NO: CONCEAGED 
WANDIEUDN, IGayavel OI IBIOIDE 


LIME-TREE SpAN-Worm. 


(Erannis tiliaria Harris.) 


Not uncommon on apple trees in Maine is this “loop worm” 
with a dull red head, body yellowish white beneath a broad 
lemon yellow stripe along the side and a yellow back with about 
10 fine crinkly black lines running lengthwise. 

This caterpillar is common upon the lime-tree or basswood, 
and will also feed upon the foliage of the apple, elm, and certain 
forest trees. | 

Upon the apple this species is often associated with the fall 
canker worm, which it resembles very much in its life history. 
It seems to remain and do damage when the fall canker worm 
has disappeared. When full grown, about the middle of June, 
they usually let themselves down by a silken thread, enter the 
ground about five or six inches and form a little oblong cell, 
within which they change to the chrysalis state. In October or 
November, (sometimes not until the following spring), the 
moths appear. The wingless females climb the trees or other 
objects where they meet the winged males, mate and soon 
deposit the eggs in flattened masses, usually upon the branches 
of the trees they have infested as larve. 


REMEDIES. 


The life history of this species is so nearly like that of the 
fall canker-worm that the remedies suggested for that insect 
are applicable to this. It is not so serious a. pest as the canker- 
worm, but is capable of doing much injury to the foliage of 
apple trees, nevertheless. 


CANKER WORMS. 
I. SPRING CANKER-WORM. 


(Paleacrita vernata. ) 


The male moths of this species have rather large, thin, silky 
wings, about one inch across when spread. The general color 
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is bluish gray. A well defined row or band of light markings 
near the outer margin of the front wings, and three darker, 
irregular bands, across the same wings, together with the 
slightly lighter color and absence of markings on the hind 
wings, are characteristic features. The inconspicuous female 
moths are wingless and, because of this fact, the spread of the 
species is very slow, occurring mainly by the transportation of 
nursery stock infested with eggs. 

The moths usually emerge from the ground early in the 
spring—about April, or farther south in March—and the 
females climb up the trunks of trees to deposit eggs. The eggs, 
which are shaped something like hens’ eggs and are about the 
size of fly specks, are deposited in irregular masses, usually 
partially concealed by loose pieces of bark. They hatch about 
the time the leaves unfold; the time varying with the locality 
and the season. The larve are “measuring worms” with 2 


Fig. 5. a, larva, showing the two pairs of pos- 
terior legs; b, single egg, much enlarged. (Af- 
ter Riley). 


are voracious feeders and they grow rapidly, usually attaining 
full size in from three to four weeks from the time of hatching. 
Upon reaching full size they drop to the ground, burrowing 
beneath the surface to a depth of two to five inches. Here each 
one forms a cell, lined with silk which it spins, and soon trans- 
forms to the chrysalis stage, where it remains until the following 
spring, when the adult moth emerges as before. 


II. FALL CANKER-WORM. 


(Alsophila pometaria.) 


The fall canker-worm so closely resembles the other species 
as to be frequently mistaken for it. For all practical purposes 
they may be considered together, but the fall canker-worm is 
more distinctively a northern insect. As in the other species, 
the female moth is wingless, but in this species she lacks the 
hairiness which characterizes the other. The male moth has 
two light bands across the front wings instead of the single one 
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of the preceding, and the rear wings are slightly shaded. The 
larve of this species also, besides having three pairs of legs 
under the hind end of the body, as shown in figure 6, have a 
broad, dark stripe along the back, as opposed to the narrow 
markings of the other species. The eggs, which are slightly 
larger than in the previous species, somewhat resemble small 
flower pots and are attached to the bark, in exposed situations, 
in masses of from 60 to 200, placed side by side as seen in figure 
6, e. The eggs highly magnified, are shown in figure 6 a. 


Fig. 6. a, single egg, much en- 
larged; e, egg mass; f, larva, 
showing the three pairs of 
posterior legs. (After Riley). 


The eggs are deposited in fall or early winter (sometimes in 
mild winters as late as March). They hatch about the same 
time as those of the other species and the larve act in a similar 
manner, entering the ground about the same time. Instead of 
forming a cell lined with silk, however, this species spins a tough 
cocoon, and the moths come forth and begin laying eggs in 
October and November. 


HOW TO FIGHT CANKER-WORMS. 


One of the surest preventive measures is to place a band of 
tarred or other heavy paper about the tree in March and smear it 
with tree tanglefoot, thus preventing the ascent of the female 
moths and the deposit of eggs. A band 6 or 8 inches wide is 
sufficient and all roughnesses beneath it should be filled with 
cotton. If the fall canker-worm is present, of course the treat- 
ment must begin in October. If the trees are already attacked, 
jarring the limbs will cause many of the worms to spin a thread 
and drop to the ground. If the band of tanglefoot is in place 
they will be unable to return to the attack and may be destroyed. 

Perhaps the best way of fighting this pest, however, is by 
spraying with arsenate of lead, giving one application just 
before the blossoms open and a second after the petals fall. 
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CrecropiA MotTH. 
(Samia cecropia.) 


The large gray or brown cocoon of the Cecropia moth is fre- 
quently found attached to the twigs of trees (fig. 37). 


ee L t ys, 


Fic. 7. (From Me. Agr. Exp. Sta. Circular). 


These are spun late in August or September by a green cater- 
pillar about four inches long. The body of the caterpillar is 
ornate with colored bead-like tubercles, the two pairs nearest 
the head being red with black spines, and the other dorsal tuber- 
cles smaller and yellow. Along the sides of the body the tuber- 
cles are bluish. (fig. 7). 

After the cocoon is spun the caterpillar changes to the pupa, 
a dark brown object which may be found by opening one of 
the cocoons during the winter. 

In the spring the insect breaks open the brown pupal skin 
and emerges from the cocoon as the adult insect, the largest 
moth in the state and one of the most beautiful. Its expanded 
wings measure about five and onehalf inches. In color the 
wings are brownish with a border of gray and submarginal 
lines of white and red. The form of the markings is better 
represented by the accompanying illustration than by a descrip- 
tion. 

~The caterpillar is well attended by insect parasites and is 
devoured by birds. In this State it has not occurred to a 
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troublesome extent and need not be feared as a pest, although 
it feeds on apple and various forest trees. No remedies usually 
seem necessary. If the caterpillars are found upon a small 
tree which they are likely to injure, hand picking will prove 
effectual. 

Those who find the Cecropia cocoons during the winter are 
often interested to save them in a warm room for the sake of 
observing the beautiful moth which emerges (fig. 8). 


Fig. 8. (From Me. Agr. Exp. Sta. Circular). 


YELLOW-NECKED CATERPILLAR. 


(Datana ministra.) 


During the late summer the yellow-necked caterpillar is a 
common orchard pest in Maine. 

The moth is tannish brown in color with head and the part 
of the thorax nearest the head a rich chestnut brown. Several 
dark brown lines cross the fore wings transversely. The hind 
wings are pale buff. The female moth deposits about 100 eggs 
in a cluster on a leaf. 

The caterpillars which hatch from these eggs, attain their 
full growth in 5 or 6 weeks. They are then about two inches 
long. The head is black and the segment just back of the 
head is orange colored, a character which gives rise to the 
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popular name “yellow-neck.” The body is striped longitudi- 
nally with alternate yellow and biack lines. Soft white hairs 
occur over the whole body but are too thin to be especially 
noticeable (fig. 9). Like the red-humped caterpillar, these 
caterpillars are clustered together both while feeding and when 
at rest. The caterpillars when at rest assume a characteristic 
and peculiar position on the branch with both extremities of 
the body raised. When alarmed they jerk their heads and tails 
in an irritated manner. 


Fig. 9. (After Holland). 


The full grown caterpillars bury themselves in the earth a 
few inches below the surface, where they transform .into brown 
pupe, unprotected by any cocoon. They remain in the earth 
all winter and emerge about the middle of the next summer, 
when they are transformed to the moth, or mature insect. 


REMEDIES. 


As in the case of the red-humped caterpillar, gathering the 
caterpillars by hand is the simplest remedy and perhaps the 
only one which it is necessary to recommend. The caterpillars 
are gregarious and the whole brood is easily removed from the 
tree and destroyed. Arsenical sprays will kill them, and may 
sometimes be a convenient means of combating them. 


ReD-HuMPED CATERPILLAR. 


(Cidemasia concinna. ) 


During August, September and October, the red-humped 
caterpillar is one of the most troublesome orchard caterpillars 
in the State. Many correspondents reported that entire orchards 
of young trees were stripped of their foliage, except for the 
mid ribs of the leaves, before the presence of the pest had been 
discovered. 
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Fig. 10. (From Me. Agr. Exp. 
Sta. Circular). 


The mature insect is an inconspicuous brown moth with wing 
expanse of slightly more than one inch. The female deposits 
eggs on the under side of a leaf in a cluster, usually during 
July. The young caterpillars, which soon hatch from these 
eggs, feed upon the tender tissues of the under side of the leaf, 
not attacking at first the upper surface. When they become 
larger they devour the whole leaf except the mid rib. They 
move in flocks, an entire brood feeding together and remaining 
in a cluster when resting. In the caterpillar or larval stage 
this insect is readily recognized. The body of the full grown 
caterpillar is marked with fine longitudinal stripes of black, 
white and yellow, and short black spines occur, in rows. The 
head is bright red and the first segment of the abdomen, which 
iS conspicuously humped, is of the same color (fig. 10). The 
caterpillars reach their full growth (about 1} inches) from 
August to late October. When full grown, they descend to 
the ground and hide under leaves or other rubbish and make a 
glassy transparent cocoon, within which they pass their pupal 
period. They remain in the cocoon all winter and emerge the 
following season as mature moths. 


REMEDIES. 


The red-humped caterpillars are not especially difficult to 
combat if a watch is kept for the colonies while they are young. 
As they are gregarious, it is a simple matter to clip off the 
small twig containing the whole brood of little caterpillars, or 
to crush them with an old cloth. When they are larger they 
can often be dislodged by jarring the branch and destroyed on 
the ground. Arsenical sprays will kill them. 


MottLep FRUIT CATERPILLAR. 
(Crocigrapha normani.) 


The eggs are laid in a mass flatly attached to the leaf. They 
hatch in mid-June in Maine. The larva is a smooth, hairless 
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caterpillar, 14 inches long when full grown. Its head is shiny 
yellow with one dark blotch on each lobe. Its body is mottled 
grayish brown above, and pale grayish green beneath. The 
legs are pale. This caterpillar feeds both upon the foliage and 
the fruit. (fig. 55). The pupal stage is passed in the ground. 
It is a glistening brown object about 2 inch long. The mature 
insect is a brownish moth expanding about 14 inches. 


REMEDIES. 


Arsenical sprays applied for other species will control this 
one also. As this caterpillar is very readily dislodged, jarring 
the tree and killing the insect on the ground is a convenient 
combative measure. 


GREEN FrRuit-WorMs. 


Xylina antennata Walker, X. laticinerea Grote, X. grotei Riley. 


These three insects resemble each other so closely in appear- 
ance and habit that they can be treated under one heading. In 
the larval stage light yellowish or pale green caterpillars with 
cream colored stripes lengthwise their bodies, attaining from 
one to one and a half inches in length when full grown. When 
young they feed upon the leaves and buds and when they are 
about half grown they attack the green fruit in June while it is 
still small, eating into it much as does the mottled fruit cater- 
pillar shown in Fig. 55. When full grown, late in June or early 
in July, they bury themselves in the earth where their pupal 
stage of about 3 months is passed. At the close of this trans- 
forming rest they emerge as moths which hibernate in the adult 
stage, laying their eggs the next spring on the bark. 


MEANS OF CONTROL. 


When the green fruit-worms are young and feeding on the 
buds and newly opened leaves, an arsenical spray or dilute lime- 
sulphur solution should destroy them. Later when they begin 
feeding on the fruit it is very difficult to kill them with poison. 
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SADDLED PROMINENT. 


Heterocampa guttivitta (Walker). 


This species is well known in Maine because it has been 
excessively destructive to orchard and forest trees during some 
seasons. The full grown caterpillar is about 14 inches long; 
body green usually, with reddish brown markings on the back, 
smooth and hairless (fig. 11). The mature insect is a moth 
expanding about 2 inches, ground color olive-greenish ashen 
with cream white patches and black markings (figs. 12, 13). 

For Maine the saddled prominent has but one brood. The 
moths emerge in greatest numbers late in May and early in 
June. Oviposition begins soon after mating which occurs the 
first night after emergence. The eggs hatch in about 9 days 
and the larve become full grown in 5 weeks (or more accord- 
ing to weather conditions and food supply). During this time 
they molt four times. The full grown larve enter the ground 
for pupation. In Maine pupation takes place from mid July to 
late August, the majority of larve burying late in July. They 
pass the winter in the pupal stage, under the leaf mold, and the 
moths emerge in the spring. 

The eggs are deposited singly by the female which in cap- 
tivity applies the eggs to both sides of the leaf. From the rea- 
son that the tops of the trees are stripped first and then the 
lower branches it is to be concluded that the moths by prefer- 
“ence deposit the eggs upon the upper leaves. Perhaps the same 
tendency to fly high may account in part for the fact that the 
hillside forests are in general more largely attacked than the 
lowlands. . 

The full grown larva drops or climbs to the ground and con- 
structs a cell in the earth or under the leaves at a distance of 
I to 3 inches below the surface. This cell is oval and is lined 
by a thin spinning of silk. 

The insect after remaining in the pupal stage all winter 
emerges with the warm spring days. 


il ee 
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Eire 12) Male: ; Pics is. hemeale: 
(Fic. 12 and 13 from Me. Ag. Exp. Sta. Bul. 161). 


COMBATIVE MEASURES. 


For the orchard or shade trees there are several practical 
measures which have proven successful the past season in pre- 
venting serious injury from the saddled prominent. 

Spraying—This species is susceptible to arsenical poisons 
and the caterpillars readily died on apple trees which were thor- 
oughly sprayed. Arsenate of lead will kill these caterpillars 
and should be applied as soon as they begin appreciable work. 
Applications from the middle to the last of June would prob- 
ably get all these caterpillars which hatched upon the trees. In 
case a migration to av orchard from an infested forest growth 
is feared, the orchard should be sprayed as soon as the cater- 
pillars begin to travel in search of fresh food; or if trees not 
already attacked are banded with a sticky substance, as for 
canker worms, the ascent of caterpillars up the trunk will 
effectually be prevented. 

Jarring and banding —The saddled prominents are readily 
shaken from the branches. The cool of the morning is the 
most propitious time for jarring. The caterpillars once dis- 
lodged, their reclimbing can he prevented by banding. 

A material useful for this purpose is sold under the name of 
Tree Tanglefoot. This substance consists principally of resin 
softened by the admixture of suitable oils. It is quite similar 
to that used in the manufacture of adhesive fly-paper, and is 
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very effective in checking the ascent of caterpillars when applied 
on bands of heavy paper to the trunks of trees. Where the 
number of caterpillars jarred from the trees is excessive it is 
expedient to kill them. A hand spray charged with kerosene 
or gasoline is a useful means to this end. 

Fowls and Pigs—Hens will devour these caterpillars greedily 
and if given the range of an orchard will eat great numbers of 
the caterpillars which drop to the ground or descend to pupate. 

Pigs pastured in an orchard will, by rooting up and eating 
the pupz, prevent great numbers of saddled prominents and 
other moths from emerging and depositing eggs for the follow- 
ing season. | 


APPLE-LEAF BUCCULATRIX. 


(Bucculatrix pomifoliella.) 


The larva of this insect is about one-fourth inch long when 
mature, cylindrical, tapering at both ends. Joints of the body 
rounded and prominent, color dark yellowish, with a greenish 
tinge and reddish shades on the anterior segments. The larve 
are active and when disturbed suspend themselves by a silken 
thread. . 

The cocoon is dirty white, slender, about one-fourth inch 
long, ribbed longitudinally by about six prominent ridges, 
oblong, tapering at both ends, flattened on the side to which it 
is attached. Usually fastened to the twigs and branches in 


groups. (fig. 14). 


Fic. 14. (After Riley). 
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The small moth has only about’ one-fourth inch expanse of 
wings. Fore wings whitish, tinged with pale yellow and dusky 
brown. (fig. 14). 

This insect spends the winter in the pupa state in the cocoon, 
usually attached to the twigs and branches of the host plant. 
About the time the leaves unfold, the moths come forth and lay 
their eggs upon the tender. foliage. The larve are full grown 
in July. . 

In September or October the cocoons in which the pupe 
spend the winter are formed. The larve feed externally upon 
the foliage, the upper epidermis and pulp eaten away in patches, 
the veins and lower epidermis intact. 


REMEDIES. 


Jar the trees when the larve are full grown and they will 
suspend themselves by threads and can be swept down by a 
broom and killed by hot water or crushed. 

Apply sprays of kerosene emulsion or lime-sulphur wash in 
winter, to the branches that bear the cocoons. 

Spray with arsenical poisons as for other leaf-eating insects 
in summer when the caterpillars are feeding. 


Tussock Morus. 


I. WHITE-MARKED TUSSOCK (Hemerocampa leucostigma). 
Il. ANTIQUE TuSSOCK (Notolophus antiqua). 


The conspicuous white egg masses of these moths are depos- 
ited late in the summer or in the fall upon the cocoons from 
which the female moths emerge. As the hairy cocoons are 
commonly attached to the rough bark, or twigs of trees the 
caterpillars infest, the egg-masses are readily found at any time 
after the leaves have fallen. The eggs which the white-marked 
tussock deposits are covered with a white frothy substance 
which becomes brittle upon exposure to the air. The antique 
tussock does not protect its eggs in this manner but leaves them 
uncovered upon the cocoon (fig. 39). 

The caterpillars which emerge from these eggs in the spring 
are most grotesque in appearance. The caterpillar of the white- 
marked tussock moth when full grown has a shiny coral red 
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head beyond which extend two stiff pencils of black hairs 
directed forward like horns. A single pencil of similar con- 
struction supplies the other end of the body with a tail. Upon 
the middle of the back, starting a little behind the head, is a 


‘Fic. 15. (After Riley). 


row of four regular tufts of soft whitish hairs which resemble 
small paint brushes neatly trimmed off at the tip. In a line 
with these but nearer the tail occur two little bright red tuber- 
cles (fig. 15). The full grown antique tussock caterpillar 
resembles closely the species just described. Its head, however, 
is jet black and it has an additional pair of black pencils, simi- 
lar to though shorter than the horns, projecting from the sides 
of the body, which is lacking in the caterpillar of the white- 
marked tussock. 

After feeding for four or five weeks the caterpillar becomes 
full grown and spins a rough cocoon of silk with which it mixes 
the hairs that have decorated its body. These cocoons are usu- 
ally formed upon the bark or in the angles of twigs. Often a 
leaf is attached to the mass. 

-In about two weeks the adult insects emerge from the cocoons. 
The males are winged, the white-marked tussock having gray 
wings which expand nearly one and one-half inches and the 
antique tussock having smaller brown wings. The female 
moths of these two species are not readily distinguishable. They 
never acquire wings and their distended bodies are practically 
little more than animated sacs of eggs. The females being 
unable to fly and their bodies being too heavy for their slender 
legs to drag about, cling to the cocoons from which they emerge 
and soon after mating deposit about 300 eggs in a mass upon 
the cocoon. 


REMEDIAL MEASURES. 


The white egg masses deposited on the cocoons remain on 
the trees all winter. These are readily seen and can be removed 


|. an 
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and burned. Cocoons of the tussock not covered with eggs 
should not be disturbed as they are either the empty cocoons of 
males or cocoons containing parasites. If the cocoons are empty 
they can do no harm and if they contain parasites, these insect 
enemies of the tussock should be allowed to develop. 

The fact that the females cannot fly makes this pest easily 
controlled locally, for the orchardist need not especially fear his 
neighbor’s infested trees. 

The caterpillars are susceptible to arsenical sprays and this 
means of combating them is sometimes necessary where the 
winter collecting has been neglected or when the tussocks appear 
in destructive numbers upon shade trees. 


Forest TENT CATERPILLAR. 


(Malacosoma disstria.) 


The eggs of this insect are deposited in a belt encircling a 
small twig, about 200 in each mass. These egg masses resemble 
those of the orchard tent caterpillar, except that they are more 
nearly square at the ends. A glistening varnish-like protective 
substance is deposited with the eggs which renders the mass 
more readily seen in the sun. : 

The colonies of young larve do not construct tents as do the 
orchard tent caterpillar, but they are usually massed during 
dark or rainy weather. 

The caterpillars resemble the orchard tent caterpillars, the | 
most striking difference being that the cream colored line along 
the back is broken into a line of dots in the forest tent cater- 
pillar while with the orchard tent caterpillar this line is un- 
broken. They grow to be about two inches long. 

The full grown caterpillar constructs a filmy outer cocoon 
with an inner firm cell which it soaks with a yellow discharge 
drying to a pale yellow powder. These cocoons are often 
attached to buildings. 

Moth.—In from 10 to 14 days after spinning the cocoon the 
adult insect emerges. This yellowish brown moth resembles 
that of the orchard tent caterpillar closely but the transverse 
bands on the wings are darker than the ground work of the 
wings instead of paler as with the other species. It is not 
practicable to combat the insect in this stage. 
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REMEDIAL MEASURES. 


Arsenical sprays applied early in the season will satisfactorily 
dispose of this pest and for orchard or shade trees protected 
in this manner no other means are necessary. It is their cus- 
tom to congregate in great masses on the trunks of the trees 
while they molt their skins. Here they may be destroyed by a 
stiff broom dipped in kerosene or swept into a pail of water 
and kerosene. 

When not congregated for molting the older caterpillars when 
not feeding stretch out motionless along the branches or trunk 
and are difficult to see, especially as they are likely to choose 
the upper side of the branch. 

However, it is not necessary to wait for the molting periods 
in order to combat the older caterpillars on trees which have 
not been protected by spraying. These caterpillars drop down- 
ward when disturbed. This habit leads to the suggestion that 
by a combination of jaring and banding much injury may be 
prevented. After the caterpillars are jarred from the tree the 
trunks of trees are painted with a band of “tanglefoot” such as 
is used against the gypsy caterpillar to prevent their ascending. 

The egg-rings can be removed and burned at pruning time as 
they are easy to see. 


Fic, 16. Forest Tent Caterpillar. (From Me. Ag. Ex. Sta Circular). 


Brown-latt Mora. 


(Euproctis chrysorrhea. ) 


The caterpillars of the brown-tail moth are capable of ruin- 
ing orchard, shade and many woodland trees. They are also a 
dreaded nuisance because the caterpillar hairs break off, and 
on coming in contact with the human skin, cause extreme irri- 
tation and often illness. 
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So serious a pest should be known by every one in the State, 
because although extermination of this insect may not be pos- 
sible, much practical and effectual work can be done in holding 
it in check and reducing its numbers so that damage to orchard 
and shade trees may be very slight. 

The moths, expanding from one and one-fourth to one and 
three-fourths inches, are white except for the abdomen, which 
is tinged with brown and tipped with a tuft of brown hairs. 
This tuft is small and dark in the male, but the large golden- 
brown tuft in the female is conspicuous enough to be the most 
striking characteristic of the moth, and has won for this insect 
its descriptive name of “brown-tail.”” These moths are on the 
wing in-July, and unlike some closely related pests, the brown- 
tail females as well as the males are strong fliers. They are 
active at night, and as lights have an attraction for them, they 
sometimes fly a long way toward a lighted district. 

The female usually selects a leaf near the tip of the branch 
on which to deposit from one hundred and fifty to three hun- 
dred eggs. Some of the brown hairs from the abdominal tuft 
adhere to the egg-mass and give it the appearance of a brown 
felt lump. 

By the middle of August most of the eggs are hatched and 
the young caterpillars spin a slight web over the leaf near the 
egg cluster. When they have eaten all but the skeleton of the 
first leaf, they draw another into the web and repeat the process 
at intervals during the late summer. They feed slowly, how- 
ever, and spend so much time spinning their web that they do 
comparatively little damage to the trees in fall, and they are still 
very small (about one-fourth of an inch in length) when cold 
weather comes on. 

The winter nests—(Fig. 38). In the fall the young cater- 
pillars weave additional layers of silk about their retreat, fas- 
tening it securely to the branch by the web, and pass the winter 
thus in colonies of one hundred and fifty to three hundred in a 
single nest. This is a very unusual yet most commendable 
habit in a caterpillar pest, for they can be killed, hundreds at a 
time, simply by burning the nests in which the colonies hiber- 
nate. The nests, composed of leaves, bound firmly together by 
a silken web, are varied in shape. In spite of the superficial 
variety the essential characteristics of the brown-tail moth nests 
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are soon learned, and even anyone unfamiliar with the nest can 
make himself perfectly certain if he will cut carefully into the 
nest. If the structure contains one or more silken cells filled 
with tiny living caterpillars it is the winter nest of the brown- 
tail moth. 

Early in the spring the young caterpillars emerge from their 
winter nests and feed upon the opening leaf buds. Until about 
the middle of June they feed greedily upon the leaves, com- 
pletely stripping the trees where they are numerous. When 
full grown the caterpillars are about one and one-half inches 
long. They are dark brown with a sprinkling of orange. Long 
fine reddish-brown hairs cover the body, and a row of conspict- 
ous white hairs run along each side. Like the caterpillars of 
the tussock and gypsy moths, they bear bright red tubercles on 
the top of the sixth and seventh abdominal segments. 

Poisonous qualities of the caterpillars—Were the caterpillars 
to be feared only for their ravages upon orchard and other 
trees, the situation would be alarming enough, but not less 
serious is the physical discomfort experienced by people living 
in infested districts. When the minutely barbed hairs of the 
catenpillar come in contact with the skin they cause an eruption 
similar to and in many cases worse. than ivy poisoning. These 
hairs are brittle and where the caterpillars are numerous. few 
people are likely to escape, as the caterpillars drop from the 
branches and creep about, even entering houses. Direct con- 
tact with the insects themselves is not necessary, however, for 
when the caterpillars shed their skins the molts are blown about, 
widely scattering the barbed hairs. 

The caterpillars are usually full grown in June. They then 
spin loose cocoons, attached commonly to leaves, though some- 
times other shelter is sought. Within these they transform to 
brown pupz about three-fourths of an inch long. From the 
first to the twentieth of July the moths with pure white wings 
and brown-tipped abdomens emerge from these cocoons to 
deposit eggs for the next generation of caterpillars. 


REMEDIAL MEASURES. 


Destruction of breeding places——Old and worthless orchard 
trees, wild cherry tangles and other susceptible trees in infested 
regions should be cleared away, thus lessening the labor of 
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direct search for the destruction of winter nests, by eliminating 
likely breeding places. 

Cutting and burning the winter nests—This has been the 
most important of the direct remedies because it is cheap and, 
if thoroughly done, a sufficient protection against the ravages 
of this pest. The webs and leaves that compose the nest are 
woven tightly to the tips of the branches and hang there like 
dead leaves all winter. With so many months for inspection 
there is no excuse for harboring the hibernating caterpillars on 
shade or orchard trees. 


PROTECTING THE PARASITES. 


The United States government has at a great expense and 1 
tremendous amount of painstaking labor imported, bred 2.11 
liberated many parasitic enemies of the brown-tail and gypsy 
moths, six or more species of which hibernate during the win- 
ter in the winter nests of the brown-tail moth. 

Any one in Maine collecting the winter nests of this pest 
can have a share in the work of preserving and distribution of 
the beneficial parasites at the expense of very little trouble if he 
so desires. : 

The method of destroying the brown-tail nests in midwinter 
while effective in killing the caterpillar, also destroys parasites 
if present. A modification of this method could well be made by 
which the parasite is allowed to escape before the destruction 
of the nests. As heretofore the nests should be removed from 
the orchard or shade trees during the winter but should be held 
and kept under outdoor conditions until the first warm days of 
spring when both parasites and caterpillars become active. The 
nests as soon as cut from the tree may be placed in a barrel 
or other receptacle, the outside of which, at some distance from 
the top edge, should be smeared with tree tanglefoot, or some 
similar sticky preparation so that the emerging caterpillars can 
be caught in their attempt to escape. It might be well to tie a 
wad of cloth around the outside of the barrel in a band and 
keep this sticky with tree tanglefoot. 

This method of dealing with the nests while destroying the 
caterpillars gives at the same time a chance for the parasites to 
fly away and continue their natural depredations on the brown- 
tail moths. The parasite, a small shiny, dark, four winged fly 
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about 3-16 of an inch in length, could fly off unharmed if the 
tanglefoot is not placed in the upper rim of the barrel. It is 
suggested that these barrels be placed in the vicinity of wood- 
lots in which browntail nests are known to be present. 

Gathering and burning the eggmasses—During the July flight 
and the egg laying period the conspicuous brown egg masses 
can be removed by picking the infested leaves and burning them. 
No other treatment for very small trees would be necessary. 

Spraying.—In August when the newly hatched caterpillars 
are young they can readily be killed as they are at this time 
especially susceptible to the poison. Some years the browntail 
caterpillars feed late into the fall, many becoming half grown 
and working about the fruit as well as the leaves. This experi- 
ence leads us to emphasize the need of an August spray for this 
pest for while the species normally forms its winter nest while 
tiny and before it has fed more than a few weeks this habit 
has many exceptions and the late feeding on trees in fruit is a 
serious menace on account of the poisonous hairs shed by the 
caterpillars. It is less satisfactory to spray in the spring as 
the caterpillars if numerous eat the tender leaves as fast as 
they unfold. Then, too, the leaves are constantly expanding in 
the spring, and fresh unpoisoned leaf surface is exposed soon 
after a spray has been applied. Thus one August spray will do 
what it would take several applications to accomplish in the 
spring. The older caterpillars in the spring are less susceptible 
to sprays. ; 

There is, however, no excuse for an orchardist having 
brown-tail caterpillars on his trees in the spring because even 
if he neglects the August spray he has all winter in which to 
gather the nests. 

Although there is nothing spectacular in collecting inactive 
egg masses, August spraying, or gathering winter nests, we 
should not lose sight of the fact that a single egg mass or a 
single winter nest means from 150 to 350 moths on the wing 
next July, and that one August spray in the fall for a tree 
with 1000 egg masses, no uncommon occurrence in thickly 
infested regions, prevents 300,000 moths more or less, taking 
flight the next season. 
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Gypsy Motu. 


(Porthetria dispar.) 


Unlike the brown-tail moth, the gypsy moth winters in the 
egg stage. Although winged, the female gypsy moth does not 
fly, but deposits the eggs in any convenient place to which it 
can crawl. The egg masses are most commonly attached to 
the bark of trees but they are also found in such places as under 
edges of stones, beneath fence rails, on buildings, and in old 
cans and rubbish. The eggs are laid in July and August in a 
mass of 400 to 500. They are covered with tan colored hairs 
from the body of the female moth, and form an irregular oval 
mass. As the eggs do not hatch until about May 1, eight 
months at least are available for their destruction. 

The young larve or young caterpillars are dark in color and 
well furnished with dark hairs. The full-grown larva is 
between 2 and 3 inches long, dark brown or sooty in color, with 
two rows of red spots and two rows of-blue spots along the 
back, and with a yellowish but rather dim stripe between them. 
The body generally is clothed with long hairs, and sometimes 
reaches the length of 3 inches. 

The larve usually become full grown about the rst of July, 
and then transform to pupe. The pupe are found in the same 
situations as those we described for the egg clusters, but are 
found also in the foliage of trees and shrubs. 

The male moth is brownish yellow in color, sometimes having 
a greenish brown tinge; it has a slender body, well-feathered 
antennz, and a wing expanse of about an inch and a half. The 
forewings are marked with wavy zigzag darker lines. It flies 
actively all day as well as by night. 

The female moth is nearly white, with slender black antenne, 
each of the forewings marked with three or four zigzag, trans- 
verse, dark lines, andthe outer border of both pairs of wings 
with a series of black dots. The body of the female is so heavy 
as to prevent flight. 


REMEDIAL MEASURES. 


Killing the Eggs—No single method of destruction against 
the gypsy moth is more effective than killing the eggs. The 
egg masses, wherever accessible, can be destroyed from August 
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to May by soaking them thoroughly with crude coal-tar creosote 
to which a little lamp black is added as a marker. The creosote 
may be applied with a small swab or paint brush. It is not 
safe to attempt to remove the eggmasses as they crumble apart 
when touched and some of the eggs are thus scattered and left 
to hatch unharmed. 

The caterpillar when very young can be controlled by a spray 
of arsenate of lead, 10 pounds in too gallons of water. If the 
caterpillars are half grown 15 pounds may be required. 


Ticer: Morus. 


I. HICKORY TIGER MOTH (Halisidota carye). 
II. SPOTTED TIGER MOTH (Halisidota maculata). 


These two closely related insects are so similar in habits and 
are so commonly associated in Maine orchards that they may 
be discussed together. 

The hickory tiger caterpillars are, when full grown, covered 
with spreading tufts of white hairs and decorated down the 
back with a row of 8 black tufts. The fourth and tenth seg- 
ments each bear two long slender pencils of black hair. 

The caterpillar of the spotted tiger moth is yellow and black, 
these colors occurring in widely variable proportions. _Some- 
times the whole body is covered with yellow hairs in which case 
there is a row of 8 tufts of black along the back as with the 
‘hickory tiger. Often, however, both ends of the caterpillar 
are covered with black hairs with scattering pencils of white 
and the yellow hairs are limited to the central portion of the 
body. Both the hickory tiger and spotted tiger caterpillars have 
jet black heads and legs. 

The young tiger caterpillars are only sparsely supplied with 
hairs and bear very little resemblance to the fuzzy full grown 
ones. They are gregarious when young and at first their pres- 
ence may be detected by skeletonized leaves but later the colony 
scatters and the caterpillars feed separately, eating the whole 
leaf substance. If they are disturbed they curl up like a hedge- 
hog and drop to the ground. The hairs are easily brushed from 
the body of these caterpillars and cause, upon contact with sen- 
sitive skin, an irritating itching sensation. 
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Fic. 17. Caterpillar of hickory tiger moth. (From Me. Agr. Ex. 
Sta. Circular). 


They feed until they are nearly one and one-half inches in 
length and then they leave the trees and seek suitable shelter 
for their cocoons, the sides of buildings often being selected. 
The cocoons are oval, snug little objects less than an inch long 
and are composed almost entirely of the hairs which have 
covered the caterpillars, closely felted together. Within the 
cocoon the insect remains all winter—as short, thick, rather 
blunt brown pupz. 

The winged moths emerge from the cocoons in June and 
deposit their egg clusters upon some suitable food plant. The 
hickory tiger moth is pale buff. The fore wings are thickly 
sprinkled with little brown dots and set with irregular yellow- 
ish white spots. The hind wings are unmarked. The spotted 
tiger moth resembles the related species closely, but the spots 
are variable in size and number. 


REMEDIAL MEASURES. 


Arsenical sprays will poison these caterpillars. However, 
where trees are carefully watched, the colonies of the tiger 
caterpillars could be easily removed by hand while they are 
young and congregated together. Sometimes, too, it is pos- 
sible to get rid of them by jarring them off on to a sheet. 
Where they form cocoons along the edges of clapboards and 
in other crannies about buildings, much can be done by sweep- 
ing down the cocoons and destroying them. 
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VELLEDA Lappet MorTuH. 


(Tolype velleda.) 


The larva of this insect is remarkable for having on each side: 
of each segment a little lappet or flat lobe; from these many 
long hairs are given out, forming a fringe to the body. It is 
bluish gray, with many faint longitudinal lines; and across the 
back of the last thoracic segment there is a narrow velvety 
black band. When at rest the body of the larva is flattened, 
_ and the fringes on the sides are closely applied to the surface 
of the limb. The larva is full grown during July. The cocoon 
is brownish gray, and is usually attached to a branch of the 
tree. The body of the moth is milk white with a large black- 
ish spot on the middle of its back, the wings are a soft bluish 
gray crossed by white lines. The moths have an expanse of 
wing ranging from 14 to 2 inches. 


REMEDIAL MEASURES. 


It is rarely necessary to apply repressive measures. Arseni- 
cal sprays will control these insects, if abundant enough to 
prove troublesome. 


RosE-CHAFER, 


(Macrodactylus subspinosus Fab.) 


The rose-chafer (fig. 18), a long-legged beetle of a light yel- 
lowish brown color, and about a third of an inch in length, 
appears in June, the date varying somewhat according to local- 
ity and season, and the beetles mate and begin feeding soon 
after they emerge from the ground. For from four to six 
weeks after their appearance they continue feeding, almost con- 
stantly paired. The female deposits her eggs singly, from 
twenty-four to thirty-six in number, a few inches beneath the 
surface of the earth, and in about two or three weeks’ time 
they hatch and the young larve or grubs begin feeding on such 
tender rootlets, preferably of grass, as are in reach. In autumn 
they have reached maturity. They are yellowish white in color, 
with a pale brown head. Late in autumn they descend lower 
into the earth, beyond the reach of frost, and in early spring 
they ascend, and each grub forms a little earthen ceil in which 
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it passes the winter. Later in the spring, in April or early 
May, they transform to pup, and in from two to four weeks 
afterwards the beetles emerge, dig their way out of the ground, 
and the destructive work is renewed. A single generation of 
the species is produced in a year, and about three weeks is the 
average duration of life for an individual insect. 


Fic. 18. (After U. S. Div. of Entomology). 


The beetles do not confine their ravages to any particular 
portion of a plant, but consume blossoms, leaves, fruit, and all 
alike (fig. 41, 42). Whole orchards are often devastated, and 
the fruit crop of large sections of country destroyed. It is no 
uncommon sight to see every young apple on a tree completely 
covered and obscured from view by a sprawling, struggling 
mass of beetles. 


REMEDIES. 


The rose-chafer is one of our worst insect enemies to combat 
successfully. 

The beetles are said to dislike ordinary arsenical sprays and 
avoid sprayed foliage. Experiments in New York, however, 
resulted in killing the ‘beetles with a spray of 8 pounds of 
arsenate of lead to 100 gallons of water sweetened with 2 gallons 
of molasses, as this proved attractive and was readily eaten. 

They may be jarred from trees on to sheets saturated with 
kerosene, but these methods are tedious and must be practiced 
daily in early morning or toward sundown to be effective. 

Small orchards may be protected, at least from the first arriv- 
ing hordes of the chafers, by planting about them early flower- 
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ing plants that particularly attract the beetles. Spirzeas, Deut- 
zias, Andromeda, magnolias, blackberries, and white roses are 
especially useful as counter-attractives. The beetles swarm on 
the flowers of these plants in preference to many varieties of 
fruits,.and when thus massed in great numbers, their destruc- 
tion by the use of collectors or other mechanical means is greatly 
facilitated. All ground which might serve as a breeding place 
and which it is possible so to treat, should be plowed and har- 
rowed early in May for the destruction of the larve or pupe. 
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ee wb RPC ARS LIVING IN WEB NESTS WHILE 
ite mn SSN Ice AE OR MORE. OR LESS 
CONCEALED IN FOLDED LEAR OR BUD; 


Fatt Wes Worm. 
(Hyphantria cunea.) 


Fic. 19. (After Riley). Fic. 20. (After Howard). 


The mature insect is a moth with a wing expanse of about 
14 inches. It varies much in coloration but the most common 
form is white or slightly fulvous with white wings. The wings 
may be pure white or dotted with black and brown. In the 
spring the moths emerge from the cocoons in which they have 
passed the winter and the female deposits eggs upon a leaf in 
May or June. Each moth lays about 400 eggs from which 
hatch minute caterpillars in 10 days or more according to 
weather conditions. These caterpillars remain together and 
cover themselves with a small silken web. As they grow, more 
and more leaves are drawn into the web which may in time 
include the leaves of several small branches or all upon a large 
branch. Such webs sometimes attain dimensions of several 
feet and are conspicuous and unsightly masses. 

If they are so numerous on one tree that the food supply 
gives out they leave the web and seek other trees. Otherwise 
they remain until they are full grown (a little more than an 
inch in length), when they drop to the ground and seek a place 
where they may make cocoons. Recesses which attract them 
for this purpose are crevices in bark, spaces under boards or 
door steps, or near the surface of the ground in rubbish. These 
insects pupate within thin, almost transparent cocoons and 
remain in them all winter, emerging as mature moths in the 


spring. 
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REMEDIAL MEASURES. 


Trees well protected with arsenical sprays will not need other 
treatment for fall web worm, for the poisoned leaves will be 
drawn into the web for food. In many cases the simplest 
means for combating them is to keep close watch upon the trees 
and clip off and burn the web when it is still small. Even the 
full sized web can be pruned off from trees not valuable, but 
in the orchard there is, of course, no excuse for allowing them 
to remain until large branches are involved in the web. The 
web may be effectually drenched with a strong washing powder 
solution or kerosene emulsion, during the day when the greatest 
number of caterpillars are within. 


OrcHARD TENT CATERPILLAR. 


(Malacosoma americana. ) 


Encircling the twig of apple, plum, and wild cherry trees is 
frequently found a glistening brown mass about three-fourths 
of an inch-in length (fig. 36). 

From such an egg cluster hatch in the spring from two hun- 
dred to three hundred caterpillars, which live in a colony and 
construct a whitish tent-like web in the angle of two convenient 
branches. It is the habit of the tent caterpillars to pass their 
time when not feeding, particularly at night and during cold or 
stormy weather, within the tent which they enlarge as their own 
rapid increase in size calls for more room. During the warm 
sunny hours of the day they leave their protection and feed 
voraciously, defoliating the branches in the vicinity of the tents. 
One colony is enough to denude a young tree or several large 
branches of an old tree. 

The tent which is at first a delicate filmy silken web becomes 
by the time the caterpillars are full grown a structure two feet 
or more in length, unsightly with the accumulation of molted 
skins and other rubbish. 

The full grown caterpillar is nearly two inches long. It is 
slender, dark, and velvety with numerous soft golden brown 
hairs upon the body. A white stripe marks the middle of the 
back, while the sides are streaked irregularly with white or yel- 
low. Along each side of the dorsal white line is a row of trans- 
verse pale blue spots. 
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After feeding for four or five weeks the caterpillars leave the 
tree in search of a sheltered place for their cocoons, a crevice 
in the bark, the eaves of buildings, or rubbish piles, proving 
attractive for this purpose. The cocoon is an elongated oval 
with the outer silk delicate and loosely woven and the inner part 
firmer and close. The inner cell is painted on the inside with 
a thick yellow liquid which soaks through the cocoon and soon 
dries to a yellow powder. 

The insect remains in the cocoon from two to three weeks, 
when it emerges as a brown moth expanding about one and 
one-half inches. The fore wings are crossed obliquely by two 
pale lines. The general color of the moth varies from buff to 
reddish brown in different individuals. 


Fic. 21. Female moth photographed in resting position, slightly 
enlarged. 


REMEDIES. 


This insect is so easy to combat that its presence to any great 
extent in an orchard is due largely to negligence. During the 
bright days of winter and spring the egg-rings are readily 
detected on young twigs as their varnished surfaces glisten in 
the sun. These should be removed and burned at pruning time. 

Since the caterpillars often congregate in their tents at night 
and usually during stormy weather they can frequently be 
destroyed, the whole colony at once, by soaking the tent with 
kerosene emulsion, or soap or washing powder suds. This may 
be applied by a swab attached to a pole, any time when the 
whole family is “at home.” 

Arsenical sprays will kill the caterpillars and may be applied 
to the branches near the tents. Trees sprayed early in the spring 
for the bud moth and other early caterpillars will be sufficiently 
protected against the tent caterpillar also. 


4 
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Bup Mors. 


(Tmetocera ocellana.) 


This is probaly one of the worst pests to apple orchards in 
Maine. It works in the unfolding flower and leaf buds of 
orchard trees, often doing great damage to the crop, besides 
attacking nursery stock and young trees. . 

The half grown, brown hibernating caterpillars usually 
emerge from winter quarters about the time the buds begin 
to expand, their first appearance depending on the advance of 
the season, and ranging over two or three weeks. When they 
are out early, they gnaw into the buds. If the buds are open 
they crawl inside. They attack both flower and leaf buds, 
fastening the parts together with silken threads forming a nest, 
within which they feed upon the enclosed tender flower or leaf 
parts. They do not confine their depredations to a single leaf 
or flower in the bud, but increase the injury done by sampling 
nearly all. They sometimes bore down the stems a few inches, 
killing the terminal shoots. The bud attacked turns brown, 
making the nest conspicuous. The caterpillars feed mostly at 
night for 6 or 7 weeks and moult 3 times. When full grown 
the caterpillar forms a tube out of leaves, which it lines with 
thin, closely woven silk, and within it soon changes to the pupa. 
In about 10 days the pupa works its way nearly out of the tube 
by the hooks on its back. The skin splits open and the moth 
appears. The moths are on the wing during the latter part of 
June and the first of July. They fly mostly at night, resting 
on the trees during the day time, when they may be easily recog- 
nized by the white bands on the ash colored wings. The moth 
has a wing expanse of 3-5 of an inch. They live 2 or 3 weeks, 
during which time they mate and the eggs are laid. The eggs, 
which resemble small fish scales, are laid singly or in clusters, 
mostly at night, on the under side of the leaves. The eggs 
hatch in 7 to 10 days. The young larve feed upon the epidermis 
of the leaf, forming a silken tube for protection. After the 
fourth moult, which occurs the last of August or the first of 
September, or before the leaves fall, they leave the silken tubes 
and form a silken winter home (/ibernaculum) on the smaller 
twigs near the buds, in which they spend the winter. The 
appearance of the hibernating larva in the spring completes the 
cycle of life. 
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REMEDIES. 


Pull off and burn the withered clusters of leaves containing 
the caterpillars and chrysalids early in spring. Spray with 
arsenate of lead when the flower clusters first appear and again | 
just before the blossoms open. A third spray just after the 
blossoms drop is sometimes necessary. 


1 


LEAF SEWER. 


(Ancylis nubeculana. ) 


The leaf is folded along the mid rib, the two sides being 
brought together, the caterpillar constructing its nest within 
(fig. 22). The winter is passed in the larval condition in the 
folded leaves which lie on the ground. In April the larve 
transform to pupz and about io days later the moths begin to 
appear, laying eggs in June. The caterpillar is about 4 inch 
in length when full grown, yellowish green, with yellow head, 
and horny shield on the next segment a little darker, with a 
black dot on each side. On each of the remaining segments 
there are some pale, shiny, raised dots (tubercles) from every 
one of which arises usually a single hair. 


Fic. 22. (From Me. Ag. Exp. Sta. Bul. 177). 


In the perfect state this insect is a small white moth with 
brown markings with an expanse of wings of about 3 inch. 


REMEDIES. 


When the injury to the tree is serious the fallen leaves may 
be raked up and burned in the autumn to restrict the develop- 
ment of the moth the following season. 

Well cultivated orchards have little to fear from this insect. 
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THE CIGAR CASE-BEARER. 


(Coleophora fletcherella.) 


The caterpillars infest mainly the leaves, but in the spring 
they may also be found on the buds and the young fruits. The 
full grown caterpillar is reddish orange and averages 1-5 of an 
inch in length. The case, as it is made in the fall, is a minute 
flattened curved structure composed of portions of the upper 
and lower skins of the leaf. In the spring a second case (fig. 
23) is made, which is longer, cylindrical or cigar-shaped, in 
which the larva pupates. The adult insect which emerges from 
the pupa during June and July is a small, steel gray moth 
expanding less than 4 an inch. 


Fic. 23. (After Slingerland). 


REMEDIES. 


This insect can be kept in check by arsenical sprays, the first 
to be applied as soon as the cases are noticed on the opening 
buds. A second and perhaps a third application may be neces- 
sary at intervals of 4 to 7 days on badly infested trees. 


j 

, 
\ 
} 
a 
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Lear Buister MITE. 
(Eriophyes pyri.) 

Nearly 20 per cent of the inquiries which reached the Depart- 
ment of Entomology of the Maine Agricultural Experiment 
Station from about the middle of July to the middle of August 
concerned the work of the leaf blister mite on apple. For the 
most part this work was not unnaturally mistaken by the people 
collecting it for some fungus disease, as the blotches on the 
leaves resemble somewhat the injury caused by leaf-spot fungi. 
The mites themselves are so small that they are invisible to the 
unaided eye, and although they can be seen as moving specks 
with a good hand lens, it takes a microscope to give any real 
idea of their appearance. 

They are not insects in the true sense of that term, but 
belong to the same class of animals as the spiders. They are 
whitish elongate little creatures about 1-125 inch in length and 
live within the tissue of the leaf, developing their colonies there 
within the blister or “gall” which the irritation of their presence 
causes. In winter they seek the protection of the scales in the 
leaf buds. 

- They are, indeed, among the smallest animal forms which 
attack our crops, but they frequently occur in such abundant 
colonies that the damage they do to the leaf is very conspicuous, 
This injury may first be noticed in spring when it appears as 
reddish or yellowish green raised spots or blisters on the leaves ; 
but it is not until much later in the season that it attracts gen- 
eral attention, and by this time the blister spots are brown, giving 
the leaves a diseased appearance. If the attack is severe the 
foliage is likely to fall prematurely and dropping of the fruit 
sometimes results. 

There is no remedial measure applicable at the time of the 
year when the damage is apparent and by winter the work as 
well as the mite being out of sight, the trouble is likely also to 
be out of the mind of the orchardist. 

The leaf blister mite, however, yields readily to treatment 
either by miscible oils and home-made oil emulsions or lime- 
sulphur. Trees sprayed with lime-sulphur for other purposes 
do not need especial treatment for the blister mite. When this 
remedy is applied for the blister mite alone a dilution of one 
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part to ten of water is sufficient when the concentrated solution 
tests 31 degrees Beaume. This insecticide may be applied either 
in the fall after the leaves have fallen or in the spring anytime 
before growth starts. The reason that a dormant spray is 
effective is that the adult mites hibernate under the bud scales, 
and a thorough spray, which should coat the tree completely, 
will kill them, thus preventing their injury the following season. 
When once reduced in numbers, the mites do not crdinarily gain 
ground rapidly and control measures are not required every 
year. The orchardist himself can judge as to when the damage 
is severe enough to make treatment advisable, if care is taken 
to ascertain whether the leaf injury is due to mites, leaf-spot 
fungi or spray injury. 
Spraying for the leaf blister mite has passed the experimental 
stage and the satisfactory results of this treatment have been 
‘demonstrated many times in large commercial orchards. Judg- 
ing from the appreciative letters of thanks received by this 
Station from people who used lime-sulphur at our recommenda- 
tion, this spray evidently is as efficient under Maine conditions 
as elsewhere. The leaf blister mite is widely spread and seri- 
ously abundant here and any earnest orchardist who has had 
a heavy infestation of this pest during the summer just past 
would do well to give it the attention of a thorough spray as a 
part of his fall or early spring calendar as an assurance of better 
conditions next year. 


AAA. INSECTS ON OR IN THE FRUIT. 
(Divisions a, b, c, and d.) 


a. Caterpillars with 3 pairs of thoracic and several abdominal legs. 
Full grown caterpillar less than % inch long, with an anal 
fork, mining in the fruit. The anal fork can only be seen 
with a high power microscope, the larva being slightly 
compressed between cover glass and slide. 
il Lesser apple worm. Page 55. 
Full grown caterpillar nearly % inch long without an anal 
fork, mining in the fruit. (fig. 40). 


2. Codling moth. Page 55. 
Full grown mottled caterpillar, 1% inches long eating into 
the fruit. Mottled frmt caterpillar. Page 28. 


Smooth light yellowish or apple green caterpillars with cream- 
colored stripe down middle of back and along each side. 
Green fruit-worms. Page 20. 


. 
; 
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b. Legless maggots or grubs. 
Very small slender white maggots mining in the flesh of the 
apple leaving brownish tracks. 


B Apple maggot or railroad worm. Page 57. 
A small white grub mining in the very small wind falls in 
early summer (fig. 25). 4. Plum curculio. Page 60. 


ce. Mature msects. 
A gnarled blackish snout beetle with dusky reddish markings, 
puncturing the fruit. (fig. 27). 
4. Plum curculio. Page 60. 
A flat yellowish mottled bug with slender beak; ovipositing 
in and deforming the fruit. (fig. 28). 


Ge Tarmshed plant bug. Page 62. 
A long legged yellowish brown beetle feeding on fruit. 
(fig. 18). 5 Rose chafer. Page 44. 


d. Plantlice. Colonies of reddish or green aphids feeding on the 
small fruit, dwarfing and puckering it. 

Aphis sorbi. Page 20. 

Aphis pom. Page 20. 


Lesser APPLE Worm. 


(Enarmoma prunivora. ) 


The larva feeds upon the apple in a manner similar to that 
of the codling moth, for which it is doubtless frequently mis- 
taken. Besides by its smaller size the larva may be distin- 
guished from that of the codling moth by the presence of the 
anal fork. The adult moth expands about 2 of an inch across 
the wing. The ground color of the front wings is black, with 
patches of pale rusty red, of gray, and of yellowish white and 
steel blue oblique lines. The hind wings are dusky gray at the 
base, shading to black at the apex. 


REMEDIES. 
The insect may be combated by the spray used against the 
codling moth. 
Tue Copiinc Morn. 


(Carpocapsa pomonella L.) 


The codling moth passes the winter in the larval stage in 
silken cocoons in cracks and holes in the trees and in houses 
where apples have been stored. In the spring these larve 
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change to pupe, and the moths emerge about a month after the 
apple is in blossom. 

The moth (fig. 40, a@) varies somewhat in size, but the maxi- 
mum spread of its wings is about three-fourths of an inch. 
The front wings are of a brownish gray color and are crossed 
with lines of gray scales, giving them the appearance of watered 
silk. At the tips of the wings there is a large brown spot, in 
which are many scales of bronze or gold. The hind wings are 
grayish brown in color. The moth lays her eggs, a few days 
after emergence, on the leaves of apple or other food plant, or 
on the fruit. A majority of the eggs of the first generation 
are laid on the leaves, while the greater part of those of the 
second generation are laid upon the fruit. 

A large number of the larve which hatch from eggs deposited 
on the leaves eat small portions of the leaves before finding 
fruit. The larva, living most of its life within the fruit, throws 
out through its entrance hole, which it enlarges from time to 
time, or through its exit hole in the side of the fruit, the char- 
acteristic mass of frass or excrement which is the sign of infes- 
tation. 

The larve have some difficulty in entering the smooth sides 
of the fruit, and about 80 per cent of the first generation enter 
by way of the calyx, while the majority of the second genera- 
tion enter at the sides, especially where the fruits are touching. 

Before entering the young apple the larva feeds, as noted, 
on the leaves, but also for a day or two within the partial con- 
cealment formed by the calyx or blossom end of the apple. 
During several days, therefore, the little apple worms feed 
externally, both before they enter the calyx and within the 
‘atter, and the object of spraying is to insure their being poi- 
soned by thoroughly coating in advance, with an arsenical mix- 
ture, the leaves, and especially the blossom end of every fruit, 
before the shutting up of the lobes of the calyx. Most of the 
larvee enter the calyx after it is closed, and are then beyond the 
reach of any poison later applied. 

The pinkish larva lives in the fruit about twenty days, and 
grows to a length of about five-eighths of an inch (fig. 40) 
when, being full fed, it makes a tunnel to the outside of the 
fruit, the entrance of which is filled with frass and silk. When 
ready to leave the apple this plug is pushed out. The larva 
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then crawls out and immediately seeks a place in which to spin 
its cocoon. 

Cocoons have been observed in the following places: In 
holes and cracks in the trunks and branches of the trees; under 
rough bark; in the fruits (though rarely); in the cracks in 
the ground around the tree; on or between the clods among 
the fallen fruit; under bands or anything else resting on or 
against the tree; in cracks and angles of the walls and roof of 
the building in which apples are stored; under shingles of 
buildings near apple trees; in fence posts and under pickets of 
nearby fences; in paper or other rubbish on the ground; and 
in various other places. The cocoons of the first generation 
are composed entirely of silk, while in those of the second 
generation are incorporated bits of wood and bark. The larvee 
inside the cocoons transform into pupz in about six days from 
the time of spinning the cocoon. 

In about twenty days from the spinning of the cocoon the 
pupal skin splits and the moth emerges (fig. 40, a), lays its 
eggs, and gives rise to another generation. 


MEASURES USED AGAINST THE CODLING MOTH. 


An arsenical spray immediately after the blossoms have fallen 
should be used and repeated 7 to to days later, but before the 
calyx lobes have closed. Use burlap bands on trunks, killing 
all codling caterpillars under them every 10 days from July 1 
to August 15, and once later before winter. Where spraying 
is properly done, banding is probably not necessary. 


APPLE MAGGoT oR RaILRoAD Worm. 
(Ihagoletis pomonella. ) 


The adult stage of the apple maggot is a fly, a little smaller 
than the house-fly and readily distinguished by four dark 
irregular bands across the wings; these are found in the apple 
orchards from about July first until frost. During this time 
the females are employed laying eggs, by piercing the skin of 
the apple with a sting-like ovipositor and leaving at each incision 
one egg buried in the pulp. Each female is capable of laying at 
least three or four hundred eggs. 
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From these eggs hatch apple maggots which tunnel through 
the pulp where they feed until full grown. The maggots are 
small, plump, white objects without legs and with head so ill 
defined that it is difficult to find it at all. The mouth parts are 
reduced to a pair of rasping hooks. The apple maggot works 
in soft discolored mushy trails anywhere in the pulp. The trails 
of the apple maggot never contain little round sawdust-like 
pellets. Often their tunnels lie directly beneath the skin of 
the apple, showing through in the light colored varieties as dark 
trailing tracks which have won for the apple maggot the pop- 
ular name of railroad worm (fig. 44). But, though the mag- 
got frequently comes near the surface of the apple, it never 
breaks through the skin until it is through feeding and 1s thus 
always protected, a circumstance which shows clearly that it is 
of no use to try to destroy this pest by spraying. 

When the eggs are laid, the apples are young and hard and 

for some time the maggots grow very slowly. At this stage 
the tunnels are very inconspicuous and the maggots themselves 
are not likely to be detected except by careful search. As the 
apple matures, the maggot makes more and more headway and 
is frequently full grown by the time the apple is ripe (fig. 43). 
Moreover the presence of the maggots seem to hasten the devel- 
opment of the apples and much of the infested fruit comes to 
the ground as windfalls. This is the reason so much stress is 
laid on the destruction of windfalls to get rid of the maggot. 
- Since the flies are so long on the wing and lay their eggs 
over such an extended time the full grown maggots are found 
at different periods. The first eggs are laid naturally in the 
early fruit and accordingly as soon as August tenth full grown 
maggots have been recorded in Early Harvests. On the other 
hand, some of the later maggots, from eggs laid in harder 
winter varieties, do not acquire their full size until late in the 
fall or winter. These are the maggots that are stored with 
the fruit. 

The full grown maggots bore out of the windfalls and bury 
themselves an inch or less in the ground. Or, if they are in 
gathered fruit where they cannot find a suitable burying ground, 
they creep away beneath some protecting object instead. Soon 
after leaving the apple (sometimes the transformation takes 
place within the apple but not often) the maggots shrink a little 
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in length and bulge a little in thickness, the skin at the same 
time growing tougher and slightly darker. The insect is known 
in this form as the pupa, and rests in this stage all winter. 
With the return of summer a second transformation takes place 
when the tough skin which has covered the pupa all winter is 
broken open by the adult insect (a fly with dark bands on its 
wings) which has developed inside the pupal case. This mature 
fly spends its life laying eggs in the flesh of young apples, thus 
starting a new generation of apple maggots. 

The maggot, pupa, and adult fly are shown in the accompany- 
ing illustration, enlarged about 3 times. (Fig. 24). 


Maggot. Fly. Pupa. 
Fic. 24. 


The apple maggot enlarged 3 times. 


PREVENTIVE MEASURES. 


As pointed out here, it is useless to try to poison the growing 
maggots as they are within and protected by the apple. It is 
also evident that if the maggots contained in windfalls and 
picked fruit are destroyed one year there will be no trouble to 
fear from them the next. Of course it is highly improbable 
that even by the greatest vigilance, every maggot could be thus 
destroyed. But when it is considered that each maggot left to 
its own devices has a chance of becoming a fly capable of lay- 
ing at least three hundred eggs, and that each maggot unde- 
stroyed this year may mean three or four hundred next year, 
the importance of killing as many as possible is evident. If the 
apple maggots, as do many insects, all developed about the 
same time, the problem would be much simpler, but as full 
grown maggots are found in apples from before the middle of 
August until into the winter, the watch for them must extend 
over several months. 
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If enough hogs or sheep to eat the windfalls are kept under 
infested trees from the second week in August until the fruit 
is finally gathered, all the maggots in windfalls will be got rid 
of. Of course the same results, as far as destroying the mag- 
got is concerned, can be obtained by having windfalls faithfully 
gathered during this time and fed to stock, or made into cider. 

In one orchard where the main crop is not sweet fruit, a plan 
of baiting for the apple fruit fly has proven successful. A few 
Tolman sweet trees are erown in the orchard as traps. The 
flies deposit the majority of eggs in these sweet apples by 
preference, and the other fruit is saved to a great extent. All 
of the Tolman sweet apples, in this case, are gathered and 
destroyed. 

Recent experiments in New York, Canada and Maine ae 
cate that the adult flies may be killed by arsenical sprays during 
the time they are feeding about the trees before they begin to 
deposit eggs. Sweetening the poison with molasses makes it 
more attractive. It is perhaps too soon to advise any one 
formula at this time. Further literature concerning the matter 
may be had upon application to the Director of this Station. 


PLUM CURCULIO. 


(Conotrachelus nenuphar.) 


At about the time in early spring when vegetation resumes 
activity and buds begin to push, curculios, which have hiber- 
nated under rubbish on the ground, under the rough bark of 
trees and in other secure hiding places, emerge from conceal- 
ment and seek the fruit plants upon which they feed and breed. 
About the time the trees bloom, mating begins and as soon as 
the young fruit enlarges the deposition of eggs begins. Apples 
no larger than small peas often bear from 1 to 3 of the char- 
acteristic crescent marks made by the curculio. These punc- 
tures as well as those made by the adult beetle in feeding cause 
a serious deformation of the fruit (fig. 45). The deposition of 
eggs goes on most rapidly during the month of June, but con- 
tinues through July and August, gradually growing less and 
less as the beetles die. The majority of the beetles of this gen- 
eration do not live beyond the month of July, but a few may 
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survive until September, or in rare instances until late fall. 
During the season both males and females feed upon the same 
fruits in which eggs are deposited, making small, usually cyl- 
indrical punctures. The eggs hatch in from 4 to 6 days and 
the young larve start tortuous burrows through the fruit. 
Development of the larve causes the fruit to fall within a few 
days. In about 20 days the larve mature, cease feeding, bore 
out of the fruit, and at once enter the ground where they com- 
plete their transformations and in about 28 days emerge as 
perfect beetles. (figs. 25, 26, 27). The newly emerged beetles 
usually remain quiet for a day or two, allowing the body wall, 
beak and jaws to harden; then they fly into the trees and begin 
feeding upon the fruit. Beetles of this new generation do not 
(except possibly in rare cases) pair and no eggs are laid during 
this first season. The fruit is freely punctured for feeding 
purposes and the amount of this work increases as the season 
advances. It is this feeding of the new generation that causes 
the greatest injury to the fruit crop. (fig. 45.) Feeding 
continues as long as fruit remains upon the trees. Late in the 
fall the beetles leave the trees and hide away in secure places 
for the long winter period of hibernation. Such in brief is the 
life history of the plum curculio. 

Another curculio known as the Apple curculic is smoother 
and has a longer. snout. This species has not been recorded 
from Maine. 


REMEDIAL MEASURES. 


Destruction of fallen fruit is one of the chief means of com- 
bating this pest. Where hogs are pastured in the orchard 
with a view to devouring apple maggots in fallen fruit the cur- 
culios would be incidentally disposed of. The recommenda- 
tions that fallen fruit be destroyed commonly conveys no idea 
of the first fallen apples. The mind turns to the tangible fruits 
of midsummer and fall, and where the recommendation is fol- 
lowed the small apples the size of peas that fall in early summer 
are entirely ignored. The same small apples are, however, an 
important factor, and should be considered in any systematic 
attempt to control the ravages of the plum curculio. 
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Fic. 25. Larva (enlarged). Fic. 27. Adult (enlarged). 
Fic. 26. Pupa (enlarged). 


It does not seem possible for an apple one-fourth inch or 
less in diameter to supply nourishment enough to bring a larva 
to full maturity, but it has been learned that larve can and do 
develop in just such apples. To gather them in a large orchard 
would be impracticable, but if clean culture is practiced they 
and the larve they contain could be largely destroyed by use of 
the disk harrow or some other tool that would chop them up or 
bury them. If the ground is clean and the orchard sufficiently 
open, so that the sun can shine upon the apples as they lie upon 
the ground, nothing further is necessary, because direct sunlight 
upon the apples will kill the contained larve. Superficial tillage 
of the surface soil can be commended as an effective method of 
attacking curculio. This tillage should be carried on continu- 
ously or at frequent intervals for a period of from 30 to 40 
days, during which the great bulk of the new. crop of plum cur- 
culios is in the ground. The object of tillage is to turn the 
“pupe out, kill some in the process, and expose the rest to the 
elements and to birds and insects that prey upon them. 

Arsenate of lead sprays are said to be of use in poisoning 
the adult beetles. | 


TARNISHED PLANT-Buc. 
(Lygus pratensis.) 


This insect is a very destructive one, and injuriously affects 
a large number of cultivated plants. It passes the winter in the 
perfect state, taking shelter among rubbish, or in other con- 
venient hiding places, and early in May, as soon as vegetation 
starts, it begins its depredations. 

These insects are partial to the unopened buds, piercing them 
from the outside and sucking them nearly dry, which causes 
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them to become withered and blackened. Sometimes a whole 
‘branch will be thus affected, being first stunted, then withering 
and finally dying. This insect also causes serious deformation of 
the fruit both by feeding and egg-laying punctures. Early in 
the morning these plant-bugs are in a sluggish condition, and 
may be found hidden in the expanding leaves; but as the day 
advances and the temperature rises, they become active, and 
when approached dodge quickly about from place to place, drop 
to the ground, or else take wing and fly away. In common 
with most true bugs, they have when handled a disagreeable 
odor. In the course of two or three weeks they disappear, or 
cease to be sufficiently injurious to attract attention. 


Fic. 28. (After Chittenden). Enlarged. 


The mature bug (fig. 28 a) is about one-fifth of an inch long, 
and exceedingly variable in color and markings, ranging from 
a dull brown to a greenish or yellowish brown. In a typical 
specimen the head is yellowish, with three narrow reddish 
stripes ; the beak is about one-third the length of the body, and 
is folded upon the breast when not in use. The prothorax has 
a yellow margin and several longitudinal yellowish lines ; behind 
the prothorax, upon the scutellum, is a yellow V-shaped mark; 
the wings are dusky brown, with a pale cuneus and black point 
at the apex; the legs are dull yellow. The immature insects are 
greenish ; if a little older they possess a pair of round black dots 
on the back of the thorax, another pair on the scutellum, and a 
single dot on the abdomen. 


COMBATIVE MEASURES. 


Since these insects hibernate among rubbish of all kinds, 
clean culture is very important. By clean culture is understood 
the removal of all litter from fence corners, so as to take away 
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the shelters in which the insect winters. When they appear 
in spring the plants upon which they are should be shaken early 
in the morning, while the bugs are still in a torpid condition, 
making them fall upon a sheet underneath, and then destroying 
them. As soon as it becomes warm the insects are exceedingly 
active, and so swift in all their motions that they cannot be cap- 
tured. - 

The young can be killed with tobacco extract but this is not 
effective against the adults. No really satisfactory means of 
control is yet known for this pest. 
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BENEFICIAL INSECTS. 
(Adapted from Packard.) 


In a great variety of ways certain insects are helpful to man, 


_and are especially efficacious either in insuring his crops or in 


destroying those insects which would otherwise devour them. 

Pollenizers of Fruit trees—A very important part in the pro- 
duction of abundant crops of fruit is played by bees and other 
honey- or nectar-gatherers, and pollen-feeding insects. It is 
now generally acknowledged that bees, especially the honey- 
bee, act-as “marriage-priests” in the fertilization of flowers, 
conveying pollen from flower to flower, and thus insuring the 
“setting” of the fruit. Many wasps, as well as butterflies and 
moths, species of pollen-eating beetles, thrips, and other insects, 
by unconsciously bearing pollen from distant flowers, prevent 
too close in-and-in breeding. Indeed, as Goethe said, flowers 
and insects were made for each other. Many plants would 
not bear seeds did not insects fertilize them. Insects are in the 
first place attracted to flowers by their sweet scent and bright 
colors, and it is claimed that the lines and circles on the corolla 
of certain flowers guide them to the nectary; though we do 
not see why the scent is not in the main sufficient for this pur- 
pose. According to Sir John Lubbock, “The visits of ‘insects 
are of great importance to plants in transferring the pollen from 
the stamens to the pistil. In many plants the stamens and pistil 
are situated in separate flowers; and even in those cases where 
they are contained ini the same flower, self-fertilization is often 
rendered difficult or impossible ; sometimes by the relative posi- 
tion of the stamens and pistil, sometimes by their not coming to 
maturity at the same time. Under these circumstances the trans- 
ference of the pollen from the stamens to the pistil is effected 
in various ways. In some species the pollen is carried by the 
action of the wind; in’ some few cases, by birds; but in the 
majority, this important object is secured by the visits of insects, 
and the whole organization of such flowers is adapted to this 
purpose.” 

Parasitic Insects (Ichneumons and Tachinw).—While insec- 
tivorous birds accomplish much towards reducing the numbers 
of injurious insects, they often as likely as not eat the beneficial 
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as well as the destructive kinds. Without doubt the leading 
factor in preventing the undue increase of noxious insects are 
the parasitic kinds belonging to certain dipterous and hymenop- 
terous families. 

An ichneumon-fly (figs. 46-49) lays its eggs either on the 
outside of the caterpillar or bores under its skin inserting an 
egg within the body. The larva of the ichneumon upon hatch- 
ing works its way into the interior of the host. Here it does 
not injure the muscles, nerves, or the vital parts of the cater- 
pillar, but apparently simply lies motionless in the body-cavity, 
absorbing the blood of its host. 

Tachina (Senometopia) militaris has been observed by Riley 
to lay from one to six eggs on the skin of the army-worm, “fas- 
tening them by an insoluble cement on the upper surface of the 
two or three first rings of the body.” The young maggots on 
hatching penetrate within the body of the caterpillar, and, lying 
among the internal organs, absorb the blood of their host, caus- 
ing it finally to weaken and die. Sometimes but a single mag- 
got lives in its host. Many grasshoppers as well as caterpillars 
are destroyed by them. 

Insectivorous Insects—There are very many carnivorous 
kinds which devour insects entire. Such are the ground-beetles 
(fig. 51), water-beetles, the larve of Tenebrionids and of lady- 
_ beetles (Coccinella) (figs. 52, 53), and those of the lace-winged 
flies (Chrysopa) which prey on aphids, thovgh the maggots 
‘of the Syrphus flies are more abundant and efficacious as aphid 
destroyers in Maine. 

Practical Application—When the life of an injurious insect 
is carefully studied, it is frequently found that the pest can be 
combated by breeding and distributing its natural parasitic and 
predaceous enemies. For a most remarkable example of such 
an undertaking it is only necessary to mention the work of the 
U. S. Government and Massachusetts against the Gypsy Moth. 
For current accounts of this work the reader is referred to the 
Annual Reports of the Mass. State Forester, and publications 
of the U. S. Bureau of Entomology. 
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CENA VERE ATMENT HOR; APPLE ORCHARDS: 


While the enemies of the apple are numerous and varied, by 
far the larger part of them may readily be held in check by 
spraying with the more common insecticides and fungicides, and 
often, by a combination of materials, several enemies may be 
met with one application. - There should, however, be a definite 
purpose in view for every application. The mere fact of spray- 
ing is not enough. It is important that the orchardist know 
why and how, and when to spray or otherwise combat his ene- 
mies. Beneficial insects should be recognized when seen, and 
should be protected and encouraged. Certain diseases may be 
controlled by spraying; in other cases diseased parts must be 
removed and burned. 

The time of spraying will depend upon the purpose in view, 
but in no case should spraying be done when the plants are in 
full bloom. Spraying at this time will often interfere with the 
fertilization of the flowers, and consequently reduce the crop of 
fruit, while there is much needless destruction of bees and other 
insects which work upon the flowers. 

The treatment of apple trees at various times during the sea- 
son and the purpose of the same may be briefly stated as fol- 
lows: 

A. Lime-sulphur (dormant or winter strength) before buds begin 

to swell in the spring. To destroy blister mite, oyster shell, 
San Jose, and other scales, and aphid eggs. Under same con- 
ditions this may assist in holding scab and other fungous dis- 
eases in check. 

.B. Tanglefoot smeared on bands of heavy paper about the trunks 
of trees. In March for spring canker-worm; in October for 
fall canker-worm and lime-tree span-worm. At any time when 
migration of hungry caterpillars from devastated forest trees is 
feared. 

C. Blackleaf 40, % pint to 50 gallons water, when buds show green 
but are still compact. To destroy aphids when newly hatched 
and assembled on the tips of the buds before the leaves unfold 
to afford protection. This time of spraying with nicotine solu- 
tion recommended as the most important single aphid spray 
by the New York Agricultural Experiment Station, Geneva, 


N. Y. Bulletin No. 402, This can be combined with lime- 
sulphur. 


68 


MAINE AGRICULTURAL EXPERIMENT STATION. 


Summer dilution lime-sulphur containing 2 to 3 pounds of arse- 
nate of lead paste (1 to 1% pounds of the dry powder) to 50 
gallons, just as the blossom buds are showing pink. To combat 
bud-moth, brown-tail moth, canker-worms, fruit worms, tent- 
caterpillars, apple scab, leaf-spot, and fruit rot. If plantlice 
are prevalent add Blackleaf 40, % pint to 50 gallons. 

Repeat D as soon as the flower petals ane fallen, for the same ~ 
pests and the codling moth. 

Repeat D again about two and not over three weeks after the 
application E. 

If the season is very wet and favorable to the development of 
apple scab, or black rot is troublesome, later applications of 
the summer dilution lime-sulphur may be required. In these 
arsenate of lead may be omitted unless caterpillars or other 
leaf eating insects are present. : 

August spray for brown-tail moth caterpillars. Arsenate of lead 
applied just as the eggs are hatching. This is the most impor- 
tant spray for this pest and if thoroughly applied precludes 
the necessity of other treatment for this insect. This will com- 
bat also tussock caterpillars, fall web-worm, red-humped cater- 
pillars, yellow-necked caterpillars, and caterpillars of the tiger 
moths. 

* * * * * * * * * * 

In Nova Scotia where conditions are similar to those in Maine 
Britton and Sanders (Spray Calendar for Nova Scotia Apple 
Orchards for 1916) have recommended an additional early 
summer dilution of lime-sulphur application combined with 
arsenate of lead “when leaves about blossom clusters are show- 
ing green. For canker-worm defer this spray for a few days.” 
To combat bud-moth, brown-tail moth, tent-caterpillar, canker- 
worm and apple scab. If aphids are present add Blackleaf 40 
1% pint to 50 gallons of water. 


CULTURE. 


If the curculio and the apple maggot are present practice 
clean cultivation, beginning in June if the curculio is present. 
Cultivation also destroys the moths which pass their pupal stage 
in the ground. 


GATHERING WINDFALLS. 


As both the larva of the curculio and of the maggot are found 
in the small apples and later leave these to pupate in the earth, 
it is highly important to rake up frequently all windfalls and 
destroy them. This means not only the larger apples but even 
those which are no larger than a pea. Where sheep or hogs 
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are pastured in an orchard the trouble of gathering windfalls 
by hand is avoided. 


Funcous ENEMIES. 


Fungi can be successfully combated only before the plants 
are attacked. The more important fungous diseases of the 
apple in Maine which may be controlled wholly or in part by 
spraying are: scab; black, brown, pink, and bitter, rot; fly- 
speck and sooty blotch of the fruit; leaf spot ; and various forms 
of limb canker. 


MatTERIALS USED IN FIGHTING APPLE ENEMIES. 


CAUTION: The followimg formulas are for use on the 
apple. In many cases they are not adapted for more tender 
plants. Keep all poisons carefully labelled and out of the reach 
of children and animals. — 


LEAD ARSENATE. 


Bee MESEMAUE PASLCM.. ice 8 rele be ees site wit eine eee 2 to 3 pounds 
“DIRE? 2. 2-9 9 ERE gee en i ea a pha nee, 50 gallons 


Arsenate of lead acts slower as a poison than Paris green. 
It has the advantage, however, of remaining longer in suspen- 
sion in water, of not burning the foliage and of adhering better 
than Paris green. Make a smooth thin paste with the poison 
and a little water and add the remainder of the water and stir 
thoroughly. When the dry powder instead of the paste is 
used but $ the weight of lead arsenate indicated above is re- 
quired. This is strong enough for caterpillars while they are 
young. When half grown or larger certain species are very 
resistant and 6 to 7 pounds of the paste (3 to 34 of the dry 
powder) to 50 gallons of water are then required. 


KEROSENE EMULSION. 


Poss.) 55.200) 02 eae a een Oe a ana a 4 pound 
Pe eT (SOLL)) 06s se iste weve dee a va ee eae ea r gallon 
LOPS UDELL? gute OS RRA a 2 gallons 


To prepare, dissolve one-half pound of soap in one gallon 
of soft water by boiling; when well dissolved and still boiling 
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hot, remove from the fire and add two gallons of kerosene, and 
agitate at once as briskly as possible. The emulsion is more 
readily made if the kerosene first be heated by immersing the 
vessel containing it in a larger vessel of boiling water. Never 
heat the kercsene over a direct fire. 

If large quantities are being made, a good way to emulsify 
is to use a force pump and spraying nozzle and pump the mix- 
ture as forcibly as possible back into the vessel containing it. 
If the emulsion is properly formed, the whole mass will appear 
much like whipped cream and will mix readily in water without 
a film of oil rising to the. top. 

As soon as emulsified add twenty-seven gallons of water and 
use at once. This will make thirty gallons of the mixture, and 
such an emulsion will be one-fifteenth oil (or a 7% emulsion). 
This is the strength ordinarily used for the destruction of suck- 
ing insects upon plants. For larger or small quantities, prepare 
in the same proportions. 

Sometimes the emulsion is not perfect and a little oil rises 
to the top. In such cases, if the last in the barrel or tank is 
pumped out upon the foliage, it is likely to burn it. So it is 
advisable, unless the emulsion is of good quality, to throw out 
the last few gallons, making no use of it. 

It is best to dilute and apply kerosene emulsion as soon.as it 
is. prepared. | 

Avoid using alkali or any hard water in making the emul- 
sion, as it will cause the oil to separate and rise to the top. Any 
clean, soft water will usually give good results. 


Tosacco DECcOCcTION. 


Nobacco'stems or tobacco;dustt i cause - sehen ee 2 pounds 
NUE Day gear MM il a atc te CEU Dn RMN ATT So Geico Races eh 4 gallons 


Put the tobacco in the water, enough to cover, which may be 
either cold or hot. Place over the fire and when the water has 
reached the boiling point, remove some of the fire and allow 
the water to simply simmer for fully one hour, when the liquid 
is ready to be drained off, diluted to the above proportions and 
applied. Boiling violently drives off the nicotine. . 


*Refuse from cigar factories. 
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Ti whole-leaf tobacco is used, prepare as above, using one 
pound of tobacco to each four gallons of water. 

No lime or other alkaline substance should be added to the 
tobacco while cooking. Apply at once or within a few days 
after making, if possible. } 

Certain reliable extracts such as “Black Leaf,’ “Black Leaf 
40,’ and “Nikoteen” are on the market and can be secured 
through local druggists. The Black Leaf preparations are 
manufactrued by The Kentucky Tobacco Product Company, 
Louisville, Ky., and are carried by the Collins Hardware Com- 
pany, 97 Friend St., Boston, Mass. Nikoteen is manufactured 
by The Nicotine Manufacturing Company, St. Louis, Mo., and 
can be secured from Joseph Brick & Sons, 47-54 N. Market 
St., Boston, Mass. 

Directions for use come with the products. There is nothing 
to do in the preparation of these extracts except to stir the con- 
tents of the can before pouring out any quantity for dilution. 
In most cases one gallon of the Black Leaf will be found suf- 
ficient for each seventy gallons of water. But if in the treat- 
ment of any louse this does not seem sufficient it may be used 
in proportion of one gallon to sixty or sixty-five gallons of 
water. Careful sprayers have usually succeeded in killing plant 
lice with this preparation in the proportion of one gallon to 
each one hundred gallons of water. Thoroughness of applica- 
tion is of as much importance as the strength of the material 
used. 

Nikoteen is a more concentrated abstract, 1 part being used 

with from 400 to 600 parts of water. 
_ Black Leaf 40 is a concentrated solution of nicotine-sulphate 
and is widely and successfully used in large western orchards, 
at the rate of 1 part to 700 or 800 parts of water. Some have 
been successful with 1 part to 1000 parts of water. 

It is the cormmon practice to add soap,—whale oil soap or 
good laundry soap at the rate of 2 bars to 50 gallons. This is 
to lessen the formation of drops, causing the spray to cover 
surfaces more in the form of a thin film. 

Better success is obtained by some by using a little lime 
instead of soap, the inert solid in suspension aiding the extract 
to “wet” and “stick” to the bodies of the aphids. For this pur- 
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pose 1 pound of stone lime, slaked and strained into 50 gallons 
of tobacco extract as prepared for application, is sufficient. 

When other plant enemies besides aphids are present “Com- 
bination sprays” are frequently successfully applied. Self- 
boiled lime-sulphur (8-8-50 cold) may be used adding 1-70 of 
its volume of Black Leaf. On the same basis Black Leaf may 
be combined with Bordeaux (5-5-50) or with lead arsenate or 
with both together when foes combine against one kind of 
plant. 


LIME-SULPH UR. 


Directions for this remedy are given in a publication issued 
by this Station entitled “The Preparation and Use of Lime- 
Sulphur in Orchard Spraying.” This can be secured by request. 

When lime-sulphur is used with any nicotine solution for a 
combination spray, omit the soap which is often added to tobacco 
decoctions. 
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AppLE APHIDS AND Work. 


Fics. 30-33 Green apple-aphis; 30, Winter eggs; 31, Winged form; 
32, Wingless form; 33, Leaf curl caused by Apple-aphis; 34, Woolly 
aphid, wingless form; 35, Knotty root caused by Woolly aphid 

(Fics. 30-33 after Quaintance; 34, 35 after Marlatt), 


WINTER STAGES 


Photographed from Maine specimens. Fig. 36, Eggs from which Tent 
Caterpillars hatch. Fig 37, Cocoon of Cecropia Moth. Fig 38, Winter 
nest of Brown-tail Moth. Fig. 39, Eggs of the Antique Tussock Moth 
on cocoon. 


PEE Sang E DEB Ya UNS s 


Fig. 40. Codling Moth (after Lodeman). Figs. 41, 42, Apples eaten 
by Rose Chafer (photographed July, 1907). Fig. 43, Section of apple 
showing work of apple maggot (photographed Oct., 1907). Fig. 44. 
Hightop with characteristic trail of apple maggot (photographed Sept., 
1903). Fig 45, apple deformed by apple curculio photographed July 
Il, 1907). 


BENEFICIAL INSECTS 


Figs. 46-49, Ichncumon sublatus, parasites bred from pupae of Saddled 
Prominent. Fig. 50, Parasitized specimens of young Red-humped Cater - 
pillars attached to apple leaf and parasites (Limmneria guignardi) which 
emerged from them. Photographed August 29, 1906. Fig. 51, Beetle 
(Calosoma) feeding on Saddled Prominent (Bul. 161 Maine Agr. Exp. 
Sta.) Fig. 52, 53, Lady Beetles, adult and larva, which feed on aphids 
(After Marlatt.) Fig. 54. Podisus modestus, a bug stabbing the Sad- 
dled Prominent (From Bul. 161 Maine Agr. Exp. Sta ) 
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Fig. 55. Mottled Fruit Caterpillar (Crocigrapha normani). Photo- 
graphed July 10, 1907. 


Fic. 56. Nymphs of the Woolly Aphid, Schizoneura lanigera on 
water shoot of mountain ash, Pyrus americana,—the immediate progeny 
of migrants from elm leaf rosette. Photographed at Orono, June 28, 
1912. Enlarged. 


Fic. 57. Young rosette photographed June 6, 1913. Small picture 
at right. Fic. 58. Old rosette photographed July 17, 1913. Work of 
Woolly Aphid of apple on elm leaves. See page 14. 
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POTATO GROWING AND POTATO DISEASES FROM 
MAINE TO CALIFORNIA. 


Through the efforts of the United States Department of Agriculture 
an arrangement was made whereby Doctor Otto Appel, the leading 
authority on potato diseases in Germany, made a tour of inspection of 
the leading potato growing sections of the northern and western states 
in the summer of 1914. Doctor Appel was accompanied by Doctor 
W. A. Orton and Professor William Stuart of the Bureau of Plant 
Industry and by Director T. C. Johnson of the Virginia Truck Experi- 
ment Station. For a considerable part of the journey from Michigan 
to California another foreign plant pathologist of international reputa- 
tion, Doctor Johanna Westerdijk, was a member of the party. The 
leading pathologists and potato specialists in each section visited did 
all in their power to make the visit to their territory instructive and 
profitable. Thus, through the benefit of the knowledge and experience 
-of many leading experts from abroad and in this country, it was 
possible in a relatively short time to secure a large amount of reliabie, 
‘first-hand knowledge of potato growing and potato diseases, under a 
variety of conditions, which could hardly be obtained in any other way. 

Therefore, as Director of this Station, it seemed wise to comply with 
the request of Secretary Houston that our plant pathologist be detailed 
to accompany the party during the entire trip. The following pages 
represent a partial report of Doctor Morse’s observations from Maine 
to California, presented at the annual meeting of the Maine Seed 
Improvement Association at Lewiston, December, 1915, and are a 
reprint (with slight changes) of pp. 265-282 of the Report of the 
Commissioner of Agriculture, State of Maine, 1916. 

While the Station has found the data secured as the result of this 
inspection trip to be of much value in the study of local potato dis- 
ease problems it is not probable that any considerable part of it will be 
used in any of the regular bulletins. It has, therefore, seemed advisable 
to reprint the article for general distribution to the mailing list within 
the State. 

Cuas. D. Woops, 


Director. 


AMGEN TO CALIFORNIA. 


W. J. Morse. 


ae With the rapid development of transportation facilities, both 
t home and abroad, entirely new and often dangerous disease 
problems have arisen to confront the potato grower. Some of 
ese potato troubles a generation ago, or even a decade or two 
120, we knew but vaguely, or only by reputation. Some we had 
never even heard of in this country. Yes, more than that, what 


ease i Acct was alow till 1896 when it was first 
‘reported from Hungary. This is the wart disease or potato 
canker. In 13 years it had crossed the Atlantic Ocean and was 
present in Newfoundland. In the meantime it has become 
widely distributed in England, Ireland, Scotland and Wales, 
_and has been found in Germany as well. So far as known it 
has never reached the mainland of North America. 
Powdery scab, while undoubtedly first observed about 75 
years ago, has only recently come into prominence. Now it is 
idely scattered, particularly in the British Empire. England 
pparently has been very generous in passing the disease, along 
ro her colonies, but recently some of them, more especially 
anada, have taken matters into their own hands, and quaran- 
ned ee ines. y AD ave distribution of powdery scab in Maine 


source of the major part of the Cae scab infection in this 
The same thing is true of the-other infected regions of 
‘the United States. Following the discovery of the disease in 


Ss it was next found in the two most pene counties of 


te along the Canadian line. All this, taken together 
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with the fact that powdery scab is quite widely scattered in ~ 
Canada, makes a strong case against that country. However, 
before we accuse her of being the entire cause and source of 
our troubles, one very important fact which we did not know at _ 
first, should be taken into consideration. It now looks as though 
powdery scab is a disease, the distribution of which is quite 
definitely limited by climatic and soil conditions. It may be, 
and there is considerable reason for believing this to be a fact, 
that in America it will only develop in the cooler, moister cli- — 
mate of Canada and along the very northern border of the © 
United States. There is no doubt that thousands of bushels of — 
potatoes infected with the disease have in recent years been 
used in the South for seed, yet a most careful search has failed 
to reveal any in the crops they have produced there except a 
few tubers at or near Hastings, Florida, It has not been found 
in the southern part of our own state even, except in the ex- ; 
treme southeast where the summers are.usually relatively cool | 
and wet. Its absence from the remainder of the state can 
hardly be claimed to be due entirely to freedom from contagion. 
It seems almost beyond belief that infected potatoes have not 
been planted from time to time in that part of Maine which is — 
now thought to be and apparently is free from the disease. 
Blackleg is another undesirable emigrant which Europe, 
especially England, passed along to us by way of Canada. We ae 
have evidence also in certain instances of direct importations 
of blackleg and powdery scab from European countries. Un- 
doubtedly such importations were numerous in the years just 
previous to the time when the potato quarantine became effec- 
tive. In the fall of 1913 1 found powdery scab abundant in ~ 
some European shipments of potatoes which arrived in Boston, — 
and the same condition was found by the Government patholo- 
gists when they looked into the situation both inl Boston and 
maNew., Work City. ic 
Blackleg was first reported in America in 1906 but it had 
apparently been recognized in Canada a few years previous to 
this. Undoubtedly it occurred in Maine some years before -it 
was recognized and described by myself the first very I ‘was 
here, or in 1907. 
Within our own country several important developments san 
the potato industry have taken place during recent years. Po- 


MAINE AGRICULTURAL EXPERIMENT STATION. 5 


ie tato growing as a late winter and early summer crop has come 
_ to be an industry of considerable magnitude in certain southern 
states. Under their climatic conditions potatoes rapidly dete- 


the north. Maine leads in furnishing this seed but New York, 


the trade and are bidding for it in every way possible. Since 
_ Maine potatoes are shipped largely to all the important potato 
_ growing sections from Texas north to New Jersey and Long 
Island, we enter into competition with all of these states at 
one point or another. In addition other northern states, Ver- 
Reon: for example, where the potato is a less important crop, 
ship seed south to a certain extent. It will be seen then that 
“any potato disease which gains a foothold in any northern 
locality stands a much greater chance of being widely distrib- 
uted throughout the country than ever before. 

meee VW. A. Orton of the United States Department of Agri- 
i aitaive, being. familiar with all these conditions in various parts 
. ot the country and in Europe and realizing their nO eS to 


. As eee on potato diseases in Germany, to come to this 
country and make a survey of the more important northern 
and western potato growing areas during the summer of 1914. 
It was my good fortune to be a member of the party which 
accompanied Dr. Appel on this trip from Maine to California. 
In every state we visited wé were joined by the plant patholo- 
gists, horticulturists, agronomists and county experts or exten- 
sion representatives of the. various agricultural colleges and 
_ experiment stations. At each stop we were met by from several 
ike) 50 or more practical potato growers who generously provided 
automobiles for transportation, whereby we were enabled to 
visit all the potato fields we had time to see while in that vicin- 
ity. They often carried us a hundred miles or more along the 
_ route of our journey by that means. From Maine to California 
in about two months we covered some 14,000 miles, 1,200 of 
which were by automobile. Our itinerary was so planned to 
_make as much of our railroad travel as possible at night or on 


‘ 


_‘viorate and it is necessary to secure new seed each year from 


_ Michigan, Wisconsin and Minnesota are important factors in 


Ni 
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Rain interfered with our plans but one day and then we at- 
tempted to work for we had crossed the whole state of Minne- 
sota, to the edge of North Dakota to have a single day in this 
region. 

Previous to this trip I thought I had some pretty well defined 
ideas as to what constitutes a good potato soil. Before I got ~ 
back I decided that I knew nothing about it. In Michigan the | 
Danish farmers were growing excellent crops of potatoes, with | 
the help of clover and cows, on what was once largely pure 
sand, and formerly covered with white pine—land so poor that 
American farmers would not settle on it. In certain parts of 
central Wisconsin the Germans and Swedes were doing even 
better with what at first appeared to be a somewhat similar 
soil. When we reached the famous Red River Valley of 
northern Minnesota on the rainy day mentioned we found the 
potato soil was a sticky, black prairie gumbo, so sticky and slip- 
pery, in fact, that after the first mile or two with the automo- — 
bile provided, some of us refused to ride farther and got out 
and walked the rest of the way in the rain. 

In Idaho they are growing potatoes, second to none in the ~ 
country, without fertilizer on land which, before the water was 
turned on, would grow nothing but sage brush and. jack rabbits. - 
“Much of this soil came from disintegrated lava, for underlying 
this section is solid lava rock at a depth of from 3 to 30 feet. 
On the so-called tule lands of the deltas of the San Joaquin 
and Sacramento river valleys in California, Japanese and 
Chinese are growing thousands of acres of potatoes, also with- 
out fertilization, the yields on the best of which running from 
350 to 550 bushels per acre. Bete 

In describing our trip I shall omit all reference to conditions ee 
in our own state which are familiar to you, except to describe _ 
certain phases of the potato disease situation which apply to aa 
Maine or are related to what I shall discuss farther on. a 

We have recently come to the conclusion that in Maine we 
have entirely overlooked in the past one type of disease which 
sometimes does considerable damage in the southern and central — a 
parts of the state but which, apparently, is of less importance in 
Aroostook county. I refer to the so-called Rhizoctonia disease oe 
of the potato. The name comes from the fungus which is said 
to cause it, but it is sometimes spoken of as the “little potato — q 
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_ disease.” This, however, as it occurs in Maine, describes only 
- one phase Of it. 


Everyone who prepares ‘potatoes for the table is familiar 


__ with the little black or brown spots which sometimes appear on 
‘the tubers and which look like hard, superficial particles of 


dirt which will not wash off. They are not dirt at all, but com- 
pact masses of fungous threads, or the over-wintering stage of 


_a fungus which is as common as pebbles in New England 


potato soils. Except that when it appears in quantity and thus 
makes the surface of the tuber more or less unsightly I had 
always felt that it was of no economic importance in New 
England. Our recent experiences with this fungus as a cause 
of disease of potatoes have led us to conclusions quite the 
poneary. , 

Soon after the potatoes are planted the fungus begins to 
grow and, often in central and southern Maine, attacks the 
young sprouts and kills them before they come up. The stalks, 
however, may get some distance above ground before being 
killed. Again, cases have been observed where fully 90 per 
cent of the plants were attacked sufficiently to produce a prac- 


tical failure of the crop so far as merchantable tubers were 


concerned and very little evidence of disease could be seen by 


_ looking at the tops. All through the season they appeared to 
the average observer to be perfectly healthy above ground and — 
gave promise of an abundant harvest, but they suddenly died 
when dry weather came on in August, when the tubers were 


about half grown. In such cases it is a very insidious type of 


disease. The fungus frequently attacks the underground, tuber- 
bearing stolons, cutting them off after the young potatoes have 
_ formed, or before they obtain much size, thus bringing about 
_ the production of a large number of small potatces in a hill; 
_ hence the name, “‘little potato disease.” 


There are a number of disease conditions, mainly character- 
ized by the appearance of the parts of the plants above ground, 


some of which are quite distinct while others appear to grade 
into each other, and which are partly parasitic in nature and 


partly of unknown origin. In Maine, with one exception, these 
are by no means as common nor as destructive as they are in 


_ the Middle West, Rocky Mountain and Pacific Coast states. 
- However, since those of a parasitic nature, and most of those 
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which so far have been found to be non-parasitic, appear to be 
carried with the tubers, and tubers from diseased hills usually 
produce more seriously affected plants than those from which — 
they came, a wise Maine grower will not temporize with them. 
He will eliminate the diseased plants as soon as they appear 
in his fields and before they begin to set tubers. If the disease 


occurs in his fields to such an extent that this practice is im- 


possible, he will dispose of the entire crop and endeavor to 
secure seed for his .next year’s planting from fields which 
showed none of these troubles. 

These leaf and stem troubles are known variously as wilt, 
leaf-roll, curly dwarf, rosette, mosaic, etc. Mosaic is the only 
one which occurs to any extent in Maine, Of the two leading 
varieties grown it is almost entirely confined to the Green 
Mountain, practically none being seen on the Irish Cobbler. 

Mosaic is characterized by more or less wrinkled, irregular, 
distorted foliage of a variegated color. The leaves are vari- 
ously spotted and mottled with a lighter green, giving a-calico 
effect. No definite parasite has been found associated with it. 
It certainly indicates a weakness of the seed, and should be 
eliminated wherever it Occurs. z 
Potato wilt, wherever found, is undoubtedly of a parasitic 
nature. Apparently a similar type of disease may be caused by 
two different types of fungi. This is not particularly important 
to us, but it is important from the standpoint of the practical 
grower to know that potato wilt is carried by the seed tubers 
and that once in the soil the fungus which causes the disease 
may persist there for an undetermined time. So far we have 
seen very little of it in Maine and it. is-much less prevalent 


here than in any other of the heading potato growing states — ‘ 


visited. - 
While wilt may appear earlier it does not usually show up 


in a striking manner till about blossoming time or later. In 


the earlier stages the affected plants may be lighter green, and 


later even take on a yellowish appearance. The lower leaves . 


begin to die first, and thus it is often overlooked by the aver-— 


age observer. His attention is usually attracted by the pre-_ a 


mature death of the plants, following a wilting or withering 
of the upper leaves. 
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If the stems of potatoes affected in this manner are cut off 

close to the surface of the ground, either above or below, 

but more especially the underground portions, it will be seen 

_ that they show a ring of discolored or browned tissue a little 

__ way below the surface. This is in the region of the water 

~ conducting system and undoubtedly the wilting and death of 

the plant is due to the clogging of the conducting vessels, 
thus shutting off its water supply. 

_ The fungus also attacks the roots and tubers. In my expe- 
rience such tubers as have already formed at the time of the 
_ examination of plainly diseased plants usually show some signs 

of infection at the stem end. This may be indeed slight, just 

at the junction’of the stem and tuber, or it may appear in the 
form of a distinct brownish ring a little below the surface of 
the potato, and extending some distance from the stem end. 
The small amount of wilt observed in Maine, while the general 
effects are similar, appears to be of a slightly different type 
than that described, in that the growth of the fungus, and the 
resulting browning of the stem may extend up for considerable 
distances, often into the leaf stalks. The wilting characteristics 
are more pronounced, for the plants will often suddenly wilt 
and die without much previous signs of disease. Regardless of 

_ the cause, potatoes from plants so affected should never be 

used for seed purposes. ) 

_ We frequently find in Maine a potato trouble where the dis- 
fenced tubers might: be mistaken for those affected with the wilt 
- fungus. Here the tissues, usually confined to that portion out- 
side the vascular ring, show a peculiar mottled browning, or 
_ irregular netted appearance. This has been given the name of 
net-necrosis. There is no evidence that it is of a parasitic 
nature, but it may indicate a constitutional weakness, therefore 
tubers so affected should not be used for seed. Even the 
re of the vascular ring, in our experience, does not 
_ always indicate the presence of a parasite that we can discover, 
ec all these things do indicate a weakness of the tuber.* 

Potato leaf-roll, a disease which has been receiving consider- 
wey ite attention in Germany during the past few years, has only 


*Experimental work conducted after this article was written, but be- 
fore publication, has shown conclusively that planting tubers affected 
‘ ‘with net-necrosis results in a material reduction in yield. 
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recently been recognized in this country. It may have been 
present for a much longer time before the characters which 
differentiate it from similar troubles were recognized and 
pointed out. In view of the experience of European growers | 
with this malady, and in view of the fact that Doctor Appel 
says that what they call leaf-roll in Germany is ideutical with a 
trouble which is associated with and apparently has become an 
important factor in reducing the yields in certain central and 
western states, notably in some of the irrigated sections of Col- 
orado and Utah, it is important that Maine potato growers 
become familiar with the characteristics of the disease and be 
on their guard against it. 

After seeing field after field having plants affected in this 
manner and seeing them in the presence of Doctor Appel, who 
is probably the best authority on this subject, I am thorough- 
ly convinced that there is such a thing as leaf-roll. I am also 
just as thoroughly convinced that there are at least one or two 
other types of foliage troubles which simulate this and grade 
into it in appearance, and which at times it is impossible for 
even the most expert to differentiate by simply looking at the 
tops alone. This, however, has little real significance to the 
practical man. He should look upon any abnormal type of 
potato plant as something which should not be tolerated in his 
field, and should not use for seed purposes tubers produced 
by such plants. ae A 

In this connection and at this point I wish to introduce for 
the sake of emphasis, a general observation with regard to 
tuber-borne potato diseases, and this includes nearly all the 
more important potato troubles. The practical potato grower 
does not need to be a trained pathologist in order to avoid 


these difficulties. It is not even necessary for him to be able 3 


to distinguish all of these various diseases, although it is often 
an advantage to be able to do so. It does not take a very keen 
observer to tell an abnormal or diseased potato plant or tuber © 


from a perfect one. If only sound, healthy and perfect pota- 


toes, grown from healthy plants, are used for seed and then dis- 
infected by one of the regular recognized means before plant- 


ng, many of our potato troubles would vanish. For example, 


powdery scab could have been kept out of Maine in this way 


t 
s 
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‘without the potato growers knowing the difference between it 
and common scab. Yes, without knowing that such a thing as 
powdery scab existed. 

Potato leaf-roll, as its name implies, is characterized by a 
conspicuous upward rolling or curling of the leaflets on their 
mid-ribs. The leaves assume a more upright position than is 
normal. A striking characteristic of the disease is the change 
in the color of the leaves. This is a yellowing, freauently asso- 
ciated with a reddening or purpling. I was by no means al- 
ways satisfied that much of what was pronounced to be leaf- 


roll, even by the experts of the party, always occurred entirely 


independent of other disease producing factors. After a cer- 
tain amount of familiarity with the disease was acquired, two 
important characteristics were observed, which, if present, 
tended to eliminate any doubt which existed. One of these 
was the appearance of the reddish and purplish colors in the 


curled leaves, and the other was the almost entire failure of the — 


affected plants to set tubers. I know of no other potato dis- 
ease where these characters are of constant occurrence to- 
gether. 

Plants affected with leaf-roll.are more or less stunted in 
appearance. They appear much longer lived than those at- 
tacked by wilt, and may live as long as the healthy plants in 
the same field. Apparently it is a non-parasitic trouble, though 
im some cases it has been maintained that it is caused by fungi. 
Leaf-roll is carried by the seed tubers, hence those produced 
by diseased plants should not be used for seed purposes. 

Although fields have been reported in Maine as carrying as 
high as 100 per cent of the disease, I personally have seen al- 
most none of what I should call true leaf-roll in this state. I 
have, however, seen a trouble of similar appearance associated 
with Rhizoctonia injury which might easily be mistaken for it. 

Plants affected with what is known as curly dwarf have 
every appearance that the name implies. The whole plant is 
dwarfed and more compact than normal and has a peculiar 
crinkled foliage. An important characteristic of the disease is 
that the stems and leaf petioles are distinctly brittle as com- 
pared with those of normal plants. As compared with leaf- 
roll the leaves curl downward rather than upward. Occasion- 
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ally a plant showing this.trouble is seen in Maine, often asso-— 
ciated with the mosaic disease. The cause of curly dwarf is 
also unknown. 

I have now described the more important potato diseases 
which we met in our trip across the continent and have stated 
something as to their occurrence in Maine. I now wish to 
make a brief comparison with disease conditions farther west 
and to tell you something about berte growing in the states — 
visited. : 

While we spent a part of one day in western Vermont, our 
teal potato disease studies after leaving Maine began in New. 
York, Entering the state at Plattsburg on Lake Champlain we 
proceeded westward through Clinton and Franklin counties 
to Malone and from there to Rochester. From Rochester we 
first worked eastward to Geneva and then westward to Buffalo. 
In northern New York, with few exceptions, the fields were 
not equal to the average in Aroostook. There was much less 
blackleg, but Rhizoctonia, wilt, leaf-roll and similar diseases 
were much in evidence. The mosaic disease, as in Maine, was 
sarticularly common on the Green Mountains. It is interest- 
ing to note that we did not see this disease again on this trip, 
but I have recently been told that this year it appeared over 
much of the territory covered. 

In northern New York very little commercial fertilizer is 
used in comparison with Maine, particularly Aroostook. Some 

cases were found where from 400 to 700 pounds per acre were 
applied, but usually it was from 200 to 300 pounds. In some 
towns around Plattsburg they were using stable manure shipped 
from Montreal, costing $12 for a carload of 43 tons with 75 
cents a ton for freight added. To one accustomed to the close — 
planting practiced in northern Maine there seemed to be a 
big waste of land here, for it: is common to plant three feet 
apart in checks. In some sections visited on the trip, I believe 
in Michigan, the hills in a few fields were 40 x 40 inches. 

In western New York, in Ontario, Livingston and Munroe 
counties, we saw a district of considerable importance as a 
seed growing area. At that time this was not at its best on ac- — 
count of having experienced a long drouth. This made the. 
effects of Rhizoctonia and wilt very prominent. okies: 
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- Members of the party visited some of the important potato 


_ Michigan. Near Port Huron in St. Clair county, where the 
soil is a sandy loam, some leaf-roll, wilt and Rhizoctonia in- 
jury were observed. The last two mentioned were particularly 
bad on a few fields. | 

_ The colony of Danish potato growers already mentioned is 


men left it a barren waste of stumps and drifting sand, with 
little or no vegetation. In fact, the stumps of many of the 
pines are still there, but they are now utilized by their present 
owners for fencing.. You can go for miles and miles in this 


stumps tipped over on the side with roots attached. The results 


20 or 30 years ago are little short of marvelous, and this has 
all been brought about by a system of farm management 
which includes the growing of livestock, clover and potatoes. 
General farming is practiced but dairying appears to be the lead- 
ing industry. Clover and potatoes are the chief crops, nearly 
every farmer growing from five to ten acres of the latter. Some 
diseases were found here but these were not serious. 

The potato industry is being developed in the northern 
peninsula of Michigan in the vicinity of Houghton. This lo- 
_cality appears to be especially adapted to the raising of seed, 
and as yet it is quite free from disease. 

Wisconsin, already a leading potato state, has wonderful 
possibilities ahead in the line of development. Wisconsin, like 

Maine, has really not yet begun to raise potatoes and has a 
_ much greater unused area to the northward, adapted to this 
purpose, than Maine. The potato soils of northern Wis- 
__consin are not, according to my observations and from what I 
_ ~ can learn, equal to those of northern Maine. The most of our 


Portage and Chippewa counties in the central and somewhat 
north of the central part of the state. 

_ The soils in these sections are somewhat sandy, but not so 
much so as in Michigan. They are underlaid by a clay sub- 


growing centers in both the upper and lower peninsula of 


located not far from Grand Rapids. They have a light, sandy 
soil, formerly heavily wooded with white pine. The lumber-_ 


section and see no othcr fences than those made of pine 


‘which these Danes have accomplished since they came there” 


observations in Wisconsin on this trip were made in Waupaca, — 
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soil 10 or 15 inches down, making them of much greater water 
holding capacity than one would first suspect. They have one 
advantage over Aroostook county in that corn can be grown 
there, thus making dairying a profitable adjunct to potato rais-- 
ing as well as increasing the range of revenue producing crops. 
Apparently stable manure is the chief source of fertilization, 
although some commercial fertilizer is used in amounts vary- 
ing from 150 to 400 pounds per acre. They plant rather late, 
sometimes as late as the middle or last of June. The reported 
yields run from 150 to 200 bushels per acre. Undoubtedly by 
adopting Maine methods this could be increased largely. While 
there are some exceptions, potatoes are planted in checks 3 x 3 
feet and practically level culture is followed. Though some 
wilt, leaf-roll and Rhizoctonia injury were observed, the Wis- 
consin potatoes as far as seen were very healthy. 
Our observations in Minnesota were confined to the region 
around Minneapolis and St. Paul and that section of the Red 
_ River Valley near Morehead, or across the river from Fargo, 
North Dakota. It would be unfair to make sweeping statements 
based on such limited observations but, so far as I saw them, 
conditions here were not up to my expectations. 
Large amounts of wilt and Rhizoctonia injury were observed 
around St. Paul, and practically all the plants on certain of 
the fields were characterized by Dr. Appel as having leaf-roll 
or the beginning stages of it. In the single day spent at More- 
head, rain largely interfered with the inspection work, but so 
far as could be seen wilt, and Rhizoctonia injury, particularly 
the former, were very common. 
Several days were spent in Colorado, which was the next 
state visited. Most of the potatoes that we saw in Colorado, 
Utah and Idaho are raised under irrigation an4 the soil is 
naturally fertile. As a rule the altitude is such as to produce 
a relatively cool climate and the almost continuous sunlight 
experienced during the growing season is favorable to starch 
formation and growth. Drouth need not be feared, and the 
equally disastrous results of excessive rainfall, followed by 


= 


eliminated. 
On general principles one would say that conditions for 
potato growing are ideal, but in Colorado we have one of the 


late blight and rot, which i is the case with us in Maine, are also 
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most striking instances of disease development leading to prac- 
tical failure of the crop, even under these apparently favorable 
conditions. The same thing is beginning to show up in certain 
parts of Utah. Sis 

What is known as the Greeley district, not far from Denver, 
has been cne of the most important potato growing districts 
of Colorado. This district, which at one time was one of the 


_ most noted in the United States, is only about 20 miles long and 


12 to 15 miles broad at the point of greatest width. Potato 
growing began here about 1870 and was uniformly successful 
up to a little less than a dozen years ago when the whole indus- 
try began to go to pieces. One potato grower told me that in 
1904 they shipped 14,000 cars within a radius of 15 miles of 


Greeley. This dropped to 8,000 cars in 1910, and in 1911 only 
200 cats were shipped. Others set this last figure at 600 cars. | 


In a few seasons potato growing changed from an important 
industry to one of little account. Conditions were a little better 
last year, but were still bad enough then. A recent report from 
there indicates that the crop of the present season makes them 
more hopeful. | 

The strangest part of this slump in the industry at Greeley is 
that no two people appear to agree as to the cause of the trou- 
ble, and they have some very keen, up-to-date men among the 
potato growers there. There is certainly evidence enough of dis- 
ease to account for many of the difficulties experienced, for 
leaf-roll, wilt and Rhizoctonia were almost universally present 
in a marked degree in the summer of 1914. 

Large crops of alfalfa are produced, and potatoes are grown 
on alfalfa sod. This, of course, tends to increase the nitrogen 
content of the soil, which latter is claimed by some to be defi- 
cient in phosphorus. There is a strong probability that some of 
the trouble may be due to an unbalanced condition of the food 
materials in the soil, but I could learn of no attempt being made 
to discover this, or to use any form of commercial fertilizer to 
correct it if it does exist. Sugar beets are also grown to a con- 
siderable extent, and some growers maintain that the trouble 
with potatoes began coincidentally with the introduction of 
sugar beets. What the connection is between the two, if any, 
they are unable to state. 
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At Carbondale, Colorado, on the other side of the Continen- 
tal Divide, and not far from Leadville, conditions are quite dif- 
ferent from those at Greeley. It is true that the industry here 
is more limited and is of more recent development. In the case 
of one large concern, at least, I do not believe that they will 
ever have to go through the Greeley experience. It is owned 
and personally managed by two business men, and | have yet to 
see a case anywhere in the United States where men engaged 
in a line of applied agriculture have made such a thorough 
study of all phases of their business. They have made use of 
every scrap of scientific and practical information they can ob- 
tain, so far as it was applicable to their conditions. These men | 
are farming to make money and not to spend it. When I state 
‘that they spent $60,000 for their water supply alone it will be 
seen that they are engaged in no small undertaking. They have 
between 2,000 and 3,000 acres of land and something over 1,000 
of this is under cultivation. I was told that not an acre of this 
isfor sale. 2) fi 
_ I never saw finer looking potatoes than theirs. By careful — 
selection they have largely eliminated disease, undesirable, 
irregular types of tubers and low yielding strains, so that their 
average yields are something remarkable. In selection their 
aim has not been to increase their yields by growing big tubers, 
but to propagate only those strains which give a maximum num- 
ber of tubers per hill of uniform table size. While they set 
apart each season certain land planted with carefully selected 
tubers in which to raise their own seed for the coming year 
they are not in the seed business. Practically all their crop goes 
as table stock. Being business men you would expect them to : 
look for a special market where good prices may be had and 
they have. Most-of their potatoes go to high class hotels and 
city clubs. Im fact, they supply one of the leading clubs in New 
York City. ; | 

It is interesting to note that in this part of Colorado we saw — 
the first cases of blackleg after leaving northern New York, al- 
though it is known to occur in most of the sections visited. 
_ Certain parts of Utah are having experiences similar to those 
mentioned for the Greeley district of Colorado. We saw con- 
siderable of the territory around Salt Lake City and from 
there north through Ogden, Brigham and Logan to the Idaho 


Son 
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line. As a rule, the potatoes seemed to be in a rather unsatis- 
factory condition. An interesting development in the west is 
that it is by no means uncommon for private concerns to estab- 
lish laboratories and employ pathologists of their own. The 
American Smelting and Refining Company has done this at 


Salt Lake City. One of the objects of this laboratory is to — 


find out the cause of recent, local potato failures, and devise 
_ remedies. 4 


Very few easterners think of Talat as a potato growing Me 


state, but the irrigated lands which are now being opened up 


or have been opened up in Idaho during the last ten or twelve 


years are, so far, nothing short of a potato grower’s paradise. 
Probably nowhere else in the country can so large yields of 
first-class potatoes be obtained at so little expense. In average 
‘yields per acre Idaho is rapidly coming to the front, and un- 
less some disaster like that which occurred in the Greeley dis- 
trict of Colorado overtakes them it would not be surprising if 
they took the lead in the ee in ca per acre before ma 
years. 

This all agrees. aah veh the land ear and promoter tells 


you. There is, however, one more thing which he forgets to — 


tell you. While southern [daho can and does produce cheaply 
some of the largest crops of most excellent potatoes, the people 


to eat them are located hundreds of miles away. Either way 


you go you must haul the crop long distances over high moun- 
tain ranges, and much of the profit goes to the railroads. It 
will be a long time before the industry in a large way will be- 
come very profitable here, unless some method is devised to 
utilize the crop locally in such a manner that it will net a fair 
price. At present they do not have starch factories or other 
industries to take care of the culls and excess ‘crop. 
While blackleg, wilt, leaf-roll and the Rhizoctonia disease 
were all found, nearly a week’s study of the situation in south- 
ern Idaho indicated that, so far, these diseases have been of 
very little importance there. 
One farm visited at Twin Falls, Idaho, was of particular in- 


terest to me, since I found the blackleg disease there. A few 
years ago I was called to visit a potato field in Piscataquis | 
county where blackleg was common. This was on a farm 
ek where the disease had never appeared before. The field was 
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planted with seed grown on the Twin Falls, Idaho, farm. The 
Idaho grower got it from a man in Carbondale, Colorado, who 
imported the original seed from Scotland. Undoubtedly the ~ 
disease came all the way from Scotland to Maine with the seed 
tubers by this round-about way, and all within five years. It 
is a very good illustration of how some importations of infect- 
ed seed may result in a wide distribution of a tuber- venine pota- 
to disease in a very short time. 

Visits were made to northern Idaho, and various parts of 
Oregon and Washington. Although more or less seed is grown, 
particularly in the latter state for California planting, no es- 
pecially large potato districts were visited. 

With one exception, no particularly interesting deelopnicne 
_ of potato diseases was observed, sufficient to require special 
mention. Near T’acoma, Washington, at a substation of the - 
Washington Agricultural Experiment Station, was found what 
is apparently an undescribed leaf trouble. This had already 
been observed in 1913 and 1914 on some potatoes that the 
- United States Department of Agriculture brought to Maine 
for some of their breeding work. I have also found a few 
affected iplants in Maine fields this season. It is characterized 
by a peculiar browning or streaking of the under sides of the 
leaves or leaf petioles along the line of the veins or midrib. It 
has Deen called, for the want of a better name, the “streak dis- 
ease.” It has the appearance of a bacterial trouble, but, as yet, 
no bacteria have been isolated from the diseased plants which 
are capable of causing the disease upon inoculation. 

Regarding California, the last state tc be taken up, I will 
confine what I have to say to telling you something about the 
potato industry of the deltas of the San Joaquin and Sacra- 
mento rivers, near Stockton, the county-seat of San Joaquin 
county. This area, sometimes spoken of as the “tule lands,” 
consists of some 250,000 acres of very fertile peat soil. 

The lands lie mostly at or near sea level and are made up 
of the more or less decomposed roots and decayed remains of 
the tule or giant bulrush and other marsh plants to which has 
been added the sediment deposited by the river. The marshes 
are reclaimed by throwing up levees by means of great dredges 
along the banks of rivers and sloughs to exclude the tidal and 
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flood waters. During the growing season the water is kept at 
the required level by means of ditches and pumps, Additional 
water needed for irrigation during the summer months is 
brought over the levees by siphons or through by means of 
head gates. Various crops are grown, but potatoes, of which 
there are annually planted some 40,000 or 50,000 acres, is the 
principal one. 

These land's, like many others in California, are divided into 
large holdings, frequently dating back to the original Spanish 
grants. Asa rule, they are not farmed by their owners, but are 
rented mostly to Japanese growers, and the work is done large- 
ly by Japanese and Chinese laborers, who live in camps in the 
fields. The largest potato grower in the United States is one 
of these Japs, who has planted as high as 6,000 or 7,000 acres 
a year. Land rental is high, often amounting to $30 or $40 
per acre per year. Consequently the grower has absolutely no 
interest in the land itself, except to get all he can out of it as 
long as it pays him. Then he moves on to fresh land which is 
constantly being reclaimed. 

For the first three years after reclamation the lands are 
. cropped with potatoes every year. Then it is barley alternat- 
ing with potatoes until great reductions in the yields of the 
latter crop make it no longer profitable. If this system is per- 
sisted in, yields which, in the beginning, run from 350 to 550 
bushels per acre, drop to as low as 60 bushels per acre. As far 
as I could learn absolutely no fertilizer is applied and the dis- 
eased or cull potatoes are left on the ground as a source of 
infection to future crops. 

The effects of leaving culls on the ground are even worse 
than they would be in a more rigorous climate. On account of 
the mild winters on the deltas the cull potatoes produce a large 
volunteer crop in the barley so there is a continuous growth of 
potatoes on the land from year to year. Thus diseases, once 
introduced, have abundant opportunity to live over and in- 
crease. The tenants move from camp to camp from year to 
year and carry their seed with them. In fact, no better method 
could ibe devised to propagate and spread potato diseases in 
this region. 

‘As might be expected, wilt and Rhizoctonia are rampant. A 
Government expert on the ground estimated that the losses 
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from the latter amounted to at least a million dollars in the 
delta region in 1913. In the mild climate of California a secon- 
dary trouble follows the wilt and materially adds to the losses 
from this cause. This is known as the “jelley end” rot and is 
caused by other fungi and bacteria which gain entrance througn 
the lesions produced by the wilt fungus. 

In addition, they have two interesting animal pests, the tuber 
moth and the nematode or eel worm. The former makes large 
tunnels or channels in the flesh of the tuber, while the latter 
attacks the surface, giving it an uneven, knotty appearance. 
Apparently the tuber moth is not so likely to attack the potatoes 
in the moist soils of the deltas, before they are dug, as in the 
dryer situations. One case was reported where only one or 
two ‘per cent of the crop was attacked when dug, but several 
days after, 90 per cent of the culls left on the same field were 


attacked ‘by the tuber moth. 
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